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D01 | Analysis of Human Flows to Inform the Design of a Crowd-Powered Information Delivery
Environment in Developing Communities
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D02 | Development of a Reinforcement Learning based Agent Model and People Flow Data
Yanbo Pang(CSIS), Takehiro Kashiyama(The University of Tokyo),
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D03 | City-wide building footprint extraction from remote sensing images based on deep instance
segmentation model
Shenglong Chen (The University of Tokyo), Yoshiki Ogawa, Yoshihide Sekimoto (CSIS)

D04 | Exploring the Changes in Spatial Patterns of Population Ageing in the Philippines
Novee Lor Leyso, Masahiro Umezaki(The University of Tokyo)

D05 | Spatio-temporal smoothing, interpolation and prediction of income distributions
based on grouped data
Genya Kobayashi(Chiba University), Shonosuke Sugasawa (CSIS), Yuki Kawakubo (Chiba University)

D06 | Reward framework in Multi-objectives reinforcement learning for disaster road management plan
Soohyun Joo, Yoshiki Ogawa, Yoshihide Sekimoto (CSIS)

D07 | Utilizing Allotment of Land in Chiken-torisirabe-soezu (1B R 5 3GX1)

along Tokaido in Ritto City, Shiga Prefecture

Kayo Okabe (LatLng), Yoshinori Kasai(Keio University),

Atsushi Nakagawa (Ritto History Museum), Kazuhiro Takeyama (KurasmuSHIGA),
Wataru Morioka (University of Illinois at Urbana-Champaign),

Akinobu Matsumoto (Japan Society for the Promotion of Science)

D08 | NDVI Prediction based on the MLP Model using Remote Sensing Data in the Middle
Tana River Basin, Kenya
Mwana Said Omar, Hajime Kawamukai (University of Hyogo)

D09 | Local Resource Allocation Model for Quarantine Facility in Response to Infectious Diseases
Sunyong Eom (University of Tsukuba), Eunjoo Byun (Architecture & Urban Research Institute)

D10 | Evaluating multiple greenness measures in Tokyo
Xinrui Zheng, Ryo Amano, Mamoru Amemiya(University of Tsukuba)

D11 Artificial creative destruction?
Dynamic causal effect of the tsunami during the Great East Japan Earthquake

Takahiro Yamada(Pennsylvania State University)

D12 | Effects of topography and geology on vegetation recovery after shallow landslides
Chenxi Zhong (The University of Tokyo), Takashi Oguchi(CSIS)

D13 | Correlation analysis between the topographical characteristics and the land surface
temperature in the Brogger Peninsula
Jaeyong Lee (The University of Tokyo), Takashi Oguchi(CSIS)
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XTHRAELLLA
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[t S EE ) 2B L 7. TR REHE &
i, Fe—v, EHE mELEEI,SD ) E—
Fev e v 7% ERLERERTED L 2EL Q) RBERE (BRIEBOME) : %
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FE O [ ERE L ERIETF— 2] %
FA L, Bt 5 E
AR O - REhEB~ [MERR] 52 &
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DIFRITIE, ~ Y ZFH L CHEE L a0
WKEZZF, FEEALKFD DFEJTH 5 Lt & ORI, 5EE X
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BLETF—2eBFOTF—2cEREDbETE
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20, BisKEHFOBEK 7 v 26 2 —CF — 2206

PHRE LGB ZEEL 72, BARRICE, &4 BiTo7. 72, FEILOBEE cH 4 -7 NHK
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W, £7-, BAIREERI~ DGR %17 5 72,

Q) ik (EBEKEREOHE) : 7 H 4 HIZ, E»MK
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WIRITHECTEEHRICHEATE2EAY DD
Z1E [ HREER R RS2 S L 7. BUS g
i, Hl, 77 - ZAHROETT — LITE Y, SIM f#
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(1) BB : R, tERZs xR T e
I, FEZNAEOHIELER TH 5. ¥ 72 HiENH
ToMARIE L, R oLEMP AR R
5 L CEHECTHD., ZnE T, PN CIIET
AT — L TolERESERINTE . Ly
L, flil %2 o Fifill 2 KBTI 2 xR & L 725823
% &, N 7 B B HD % B 00 R AR [R118 & 22
HC T RREE 1T & 25 1 L 20T IR £ 720 7o,
WA, fiREavATL—yvavyofdiiicky, 5
SECEMBREOHERGREZIRETE 2 X )
oz, THIT XY, HAsERHh o REA 2 AL & IR
M I MR IS S I T & ZA[RENEDS B 5.
AWEFE T, RS AR RITR D EE O £ EIR %
AL, o ERERREZE=42) v 'L
7=.

b2 “il . E‘.‘:‘JAW: ’ " A "
Recovery ratio (%)

(2021 Aug. 30)
\ %
l <=85 z

85.1-90.0%
B 90.1-95.0

Coseismic landslides

e

— PREANT i

B 1 : ffggRIL - ALEBE o BB IC 351 5, R
D [EfFEIE (%, 2021 4 8 H). Fke & #EEmgII,
ZNEFN 2012 5 (n=250) & 2016 FEREA M
Z (n=20) THFLL-HRENE RS,

s somyy
O Rainfall-induced landslides |/ N #
4

(2) 8 AR IE, BEAURFTER L - Al o Fi kb
wEcHd 2 (K1), FERLIC I HARRKHT O FR
BIEA S, £ -FERILTIE, JTE, #0K LEN
SHE I S RTEAERRAE L 72 (B 21, 1990
fESEMN, 2001 4ESERN, 2012 fE5ER, 2016 FHE
). FFE L1, chETcicFe—rvy2H0T,
gL c oA EL O % o L C % 7%
(Saito et al. 2018). AFFTE TILHT 72 1< FiEEPI b D
TR R %, SAEREE OB R EIR 2> 5 S 21T L 7z,
2012 55/ (n=250) & 2016 FREAHEEIC X 2
AR (n=20) ZX5%e Lz (K1), i
FAEFB O, 2010~2021 FiCRE I Nz
RapidEye T2 H{{ & Planet T £ [HE % R L 7.
i L 7= B iR (1%, Level-3B (KA IER & A
AVER) THY, HGEFT0KTH 5. FEEER
b, FRBERL, M OHREES R L T WEIHIR]
<O IERLAETEEE (NDVI) OZ1b % @5
oW L7, $72, MESESHEAREICS 2 %
WL EWEEO—oTHh AHIEARE VTS
W L7, 7k, WRE L-mgEcl, METE

FERL 12012 4SRN & 2016 fEREAHIEE 1T X 2 il
Mok, FBAEERICHIE 2>7-. ZDH NDVI I
RAICERL, 2021 £ 8 Hicl, &L
T, 2012 FEW O AAERL T 94% DAL D
EfE 2B L 72 (K 1). %72 2016 FEREARE D
RASEIRILC (X, FEAE 23T 87%RERIE L 72 (K
D. 2% 0, PRl FRER I 10 FREC
BFICR 2 2 &% mBLTw5, 10 & 0w )i
[, flHbIs < o i o0 Al A [R118 & el L C
b, HEETH .

¥ oA RIE IS X D B7e 0, Rricdb
IRACTRVEEZIR I Nz, b ORRIE,
BRIl CARFE 3 2 Al AR S & B & o BfRP, B
JROEEZROBE2rLEELEF X 5.

g 2 N NBI IR TbR T,
2 )

X RO —EEEHAL 7.

(5) 51 FASTHR
Saito, H. et al (2018) Landslides triggered by an
earthquake and heavy rainfalls at Aso volcano, Japan,
detected by UAS and SfM-MVS photogrammetry.
PEPS 5, 15.




Research Abstracts on
Spatial Information Science
CSIS DAYS 2021

A05

EAEE DSM Z A U 7 RAKGE B EHERT T35 O BRES

NliE B!
VIR RSIRY: AR S A - SRS AR A SR
&S < kawamukai@sis.u-hyogo.ac.jp > Web: < https://www.u-hyogo.ac.jp/sis/>
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{5 i BITARIE B D TG TS AL & IR S BRI E 2% 2K
Roid Xoicky, BEREKEWELLEIE
LTwa, g T/REICHE L THUB OB SE R
OIS B FEM X T X =8Il - A, 2020
7Y, FERoOEEREEL 22 FEEOBREY O
WRHERF ORI N T,

—7J, SHUtE s Arsliftans: ERT —
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2 BFIHATREIC 72 b BAREY 22 {8 51 oo il o it
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= - H B BE A3 208 L T v 2 B b [ 15 o

Y7 — 2 ROEEE2S AL Tv 23 Im fRRE D
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DI T B Y o TR & KB E B
SR O FERIELC X 3 i EHE 21T o 72,

3) FER < X1 RN - SR T T o REIE
I3\ CRE e KU 0 Sk 23 I J111C B0
RELGHEOW SRR EOHER LO—=R
KOTEEFAKDOHICFEK E L TRHLZD D
Thd., £1-R2IIMERKBEO YK CcoE
YR DRKEERAZ BB L CTRLAZDDTH
2. Sl X0 FE 2k SR DU oo 1 e IRV
FIPE ) BRI E R C o A FEL T LS.

@DERALET—4%:
- [REIR SEBEER R — 2] KR
- [ s ) [ B
- [ERHFEE/ NIRRT — % (2015 4F) | B
BiETE

(5) A& - AW I HFITEERIA R E MBI ()
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A xR ERT ZEHENIEF 7 — & — D | o3
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HEERL- .

(6) ZFE (iR -
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n.2020.0_A-5-2.
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Q) Bhi < T4E, BB T 7 HIESCH N T 7 HE
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D G0 -FM TN TV, HE N 7 7
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DFFFESFIEE 720 9 5. Hl 213, FRaEsE
MEREDMFEIC X 0 BREEZ B 7 & 7 K 7 B AT RETE
REBBEING, Tz, HEZ 7HIETIX
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HELEZ NS, AWML TR Q021)D
A IRAKAEE &, HUEFAEM S HEEART (2021) D
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Ml L 7282 o0 b L, #R)IERR RS o~ 3F —

EARR 7 & A IO R EIC oW TS
»ICd 5,

(2)75%& ORI IAR LA IR 12 TET (O
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3. RO T O KAEKZ 10m A
/7;@%&Ff Eb 5o DHIE DR KE
1 (405092 Hbxi) % RS B KR AR T 7S i
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2010) & ZEEHER GhE TR ICHEEARTE, 2021)
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(1) Bot& - 54, SfZE e e —F 74 7 v N

RICK2HEFOBHREELPHE L ) DD
H Y, TABENCE O THAFERER O E
SRR OPEMER FELIRE I N TS, Thd
DHERISHILICKEL R EEZLN, B
DEBHRREME HI & L - #H BB 79 4 v 8
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T — 7 RN X = REGNC BT B R R El T
BUREE T A v EHIBMIIERIZ LA R, %
T T, AL CIEMERT O # T BEREE 7 9 4 v
BAT— I HRNRE =G Z B ETEY — LD
Rz HiE L7z, AfaTld, 2o—3ReE& LT
2021 FHEFICIR EHEROE CHEME L 7z 5 + B
BRIBE AR AT IO W THE T 5.

(2) 7345 2 FEATHIFSE & [RIRRIC L o WA By il D D A

Al Y, WAEY, HEY CEEINEZ Y TR
e Lz (E g2, 2020). 2 oxtSfibo 5%
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RUCTE BT, 80 M CREENEIE A TV, RIS
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1 X0, FRoHAE®Y A, Sumaim <, 2
BRIRUGE A EIREMITIT O RE G EELON S,
Z TCARETIE, HCTHAE Y B oS - B
PRS2 (1X2). HAE O AL rE il X
DRI - BEREE L b IcE L, HEtoMEL R
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e L0332 bTE3. —/5C, HE
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DR ZFREX TS Z L AWFHFTE 5. Unity (3
HEICLMHTELY 7 72T DD, 77
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Akiyama, Y., Nishimoto, Y. and Shibasaki, R., (2017)
Projecting Future Distributions of Facility Deserts for
Smart Regional Planning: A Micro Geodata Approach
in Japan, CUPUMZ2017 Conference Proceedings,
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LIS R %2 IR, I & OfEE 21T Lo it o
I 7 v parith & IR o BETE o JE B o bR
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@DEFERALET—%
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RIFEBFEOTE LRI, miRld 230 H]
AR 2 RS KFER CRPEERED5E L
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/ E:i

/ SEBS TRETHO
(AR
T

MHL7=0DART7ZEIC

SRE IR
RETREZEAYHRREHR BB H AT R T -2

1

HREETR OB EBL T
ODA7ZEICERIREHEE

1

HRGCHEERERESBLT
ODAFPZEICIRMENTE

1

HRETREHIEICHBEREEN

T
/ BRI ORI TP /

B 1 fafeft— Y 7 oHfEEFIH

L 7= #k8FIH OD &% v, &iiXHTH % H 5
TEEELATRE M L2 £/, SEREKERD
FRAEO AR T 2 720, BRZEYY—v
ATODRT T L ICHRIEEMRBEL, FRigE L Cfff
N3 EHRHAE L. FAEBELL, ik
LCEH SN2 iR oEm 222 72, A ko
FRED &I, MR- TIXEN ofziEs X CHEA
[EGEEIE DR D &, B IC B 1T 2 20 EE O
R ) TOMEFEEERLZ (KD, &
KFHRICX Y, SBEHR ORI FRIUICIE U 72 288
EEHHROMELY T2HEETE= (M2). 5%
W, EEICHE L R hEsGEEE O EEHNIC XY
HRIgE ) 728G - Sl 2 2 & T, 1EHdE
) 7 oEEFEOFRAEERIET 5. 72,
THEWwRET Y 7 OME/ROBE LR T 5.
BEE : AT OZRITICH 2 0, Rz v
2 vyt fIHEMK, PREMK, HEkK
ARSI, RS NTT VM=% kH
BRK, BAERY: IWARHEFBIE, RIBEFKY
H EREAIEERIIC I3 % KR 2 S4B R B - 72, A
ZEIX K CSIS L [FHFSE No.1070 & L TH EMEL
7. TZRELTHEEZLT 3.

5) SE R -

HHBOET L e et (2019) EEHRT D 7
IRE 7 — 2 BOEBHELRICONTDO RN
<https://www.asahi.co.jp/kyoseihyoji/>.
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i-Construction ® 3 XTCETNVDEBE2IED L 7= EEKH R 0 778 o KT

S RE— Y, PR T2 KH FUL, ERE SNG4
WEBORS: 794 v L/ RS ERMEIEFAT I v 2 —, 2 KBRS 1 EE 24250,
SERERYE RREE, QRBORYERAEGE 7Y A v LR
%5 <ryuichi.imai.73@hosei.ac.jp>

1) Ehg : TR E <X, RAEEILSE S H#hER 0 5
BN <, SRR g X o i 2510 &
TWw5, BIRIEIFHPCURTHEECHLAZNT 2

WERE - 2L ic, RbEICHFET 2 &{ED 3K
JCE TN DRER S 2R L CBEEMN T (K 2).
QRR: X1 LY, 3RITET VOIS L EKHE

72, HIKIFEHTIC X % B OMER RS CEHEE T
b, FD0, RN DR 2B D
PHEL - FH T RO N AHE VN B,

—77, 5, i-Construction *CE AL CHL Y #H F
NTWSICTIC X 2 THELRMICKY, EED R
BT — 2 RE[BINTVE, ZoEBINATHE
CHBROEMT — % % @k kX o H 5
AL HHTICAI T E T, EREEoEE e
RREILDORERICHF LG TE 5.,

DLEX Y, Kifgeo BiiL, @iEEizo ICT i
TEET—2 (LUF, ey —2] 33%.) %
FRICAER L 72 3 RICET AL EFEE kX
& DERIME D HTIC X 2 B X 0 F %L~ o it
AlREME DRI L T 5.

() 7 AWTETIE, 9, BiFEFETHW T A

B E E P 0 00 A0 T 20T 35 1T 2 S I A S
DR ITF—=EP6 3RITLETAEERL = Rl
g2, 2019). KIC, AR L7 3 RTTETLEE
FERE 7B X & % BAE L, Wi O EAE & b
L7z, BiRicix, BN citd L < v 3 @5
7R B ESHLX ORI O R T, ERK AR I EE T
20, FIE O LI TEAE L bR o 5 &
DFEHMES (GL : GroundLevel) & LTHI| A B X
HRICER L7, $£/, HLAZ3XICET VIR
HAHIH %, BRI R R TH - 7272
o, [ERRFLHEC B 5t FUHIHR B R 2 i — 3
52LT 3 RILETLERMRE ZERL /2
(1), wgic, v 2 F—2hbE L7 3 RIT
7V E 728X o FR LT ik o B A BE
Pz EE Lz BARICIE, BN O XiE#R O

EREME (KER) OES
0 0779 (RE) OEk=

B1:3RICETN EERIK & 0 EEER

Mz —i%3 2 b 00, KFEHAIIC 2.11m OF
NHBEL, —KE LT, vu2F— & oHllKEE
CERHIMKOMERE L BREZZEREZLD
na., 72, K2 kv, Xk, HEHE LEKES
KOV I L <, KE#roEFICH 5 3K
TLET VOB EZIETE 22 L b 7.
IHI, 3RTLETAVDOREDE S & K L 724
RYY, 2ECEIOREATREETH Y, FHHEL
FowfE o I 2 Xk oM iEEHRZ B8
ICHFTTE DT ERboT.
AffgEClE, EigEi o n 757 — 2 BRI A K
L7 3 RICE TV &EEHIX & o T2
HBZ LB, F2, 3RICETLE
AwEtiKofl 23 1TL, EE L. 5%
1%, BRSO 3 RITET LV OEJEDJE X %8
KRR 2 720 0 HELE 7 v =) X L %
FF 3 5.
) BEE : AR DR TICH 72 0, HTHLERR A4
DORIRE ICIL, B D v 7T — 2 FEOERHE
a5 7z, TR ERGE A Tt
R ML EBRRICIES R 5 S L UE
HACEREZY 72 51, ABFFEIZEK CSIS
HERFZE No.1072 & LCTHEfiL 72, 2 ZicidL
THEEZRT 2.

5) SE 3k ¢

ARG = BS - SHFE— - 08 (2019) B D
LTI - e T2 oo FEERBE AN O fits TREIRE % FH v~ 72
KBTI T 205, [ EARZEHCE F3
(EAREWS) |, Vol.93, No.2, pp.19-22.
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I EE— Y OGN IR RS, fe R4

FEFE L 3 HTEERRAEDORAT

i Efk S, OXBE thif o

HEBORE 7Y A v T RAURY: ZERIERBIAIT e 2 v 2 —, 2BAPERSY: SeimBl A Bt

(1) By« HTERMBEFED L 13, AFICX B8

SREPEAE BUEAR T TR, A BREROR Y TR,

A& <ryuichi.imai.73@hosei.ac jp>

SRPRFELGEE R MATEHAR, CSRBOERTR 794 v TEUHER

JE3 0.932 iR bAR VAR & 7o 72, REY

AR 1S

HiF A L BER 2 BT A Z B L w3, %
D7z, NI ADFREHE, ABya X + ofij#Ee
T B OTER N EE 7 &, ik 3~ & SRS A AR
LTWwW3, ZOffREL L, ICT #iGH L =5
BTSRRI N TE Y, BAICiZA A 5
i L 7= BhERIC AP O AR %8 L, 1T
B EGHT 5 (H-zG@A, 2020). LaL, C
DFEL, BITEGBRFAED X 5 ITAFES I
DADBERT 2BECH I L—Y a vy (ANEAD
H72 D) B34 U CAVRREEE KT 23 8HE CH
ZHEELA TS, 22T, KiffE<Tlt, 47
N— g VITRE A RE R RIE T X B AR
OB TS 2 720 DHE AR M L, EFT]
e TR BT 5.

() 7« — i o T s R A I, 12 IR/ H
TEEENE DT, BiERO T — 2B ARICk
%, 207, HITOFE & FE o F AR ofif
MR 215 2 11k, AR O SEUE KD 6
n3. <, BFEOYREHELM X Y YOLOV4
EE L, KRB fomE (KD 226
B 2R L CHEEL 72, 2 LT, A7 —Y
a VORAERL R AKICER L TAY
DR o Lo EEAMELL 7. &k, €T 4
HATIIREE— N2 AK fRIGE I L <, |\
JE & Aif 5 15 - 30 « 45+ 60 FETHRGE L 7-.
Q)RR MK LI, 100 7L — A DR %
M UL SR E Lz, AR#EEREE 1,
F o A O WGEERE R o — %2 K 2 1R T, EE
KEFEROFMTFE e 2 FEICERT 3 &,
B AL 30 E28 0976 LD E L, BEAK 1S

B

B 1 : ER R R R Ok T

JEcl, INHEIE 2R TRETH 5208, Ao —
a VRRAELPT L, £-2 ORAHE D ok
WMAE LT e s, —T, B

B 60 ETix, AWISER D5 EasEN S A 2
N—=La VBEELDLL, A7 Ar—Ya Vi
K3 2 AWIREFRKSE DK T o fliz A 728, AP
AR CE R WIS N T, BITHE
DEERE WG T, 2 TOREAEICE T
NP A I V=Y a vORERR NI, &
DFERICHE SO L, 58RI, A7 10—V a v D
BARZ I WiEE GAESRRItR &) or[fRe
FHZ i1 L, % OFHRE G L 72 ANV O 383845
Eom EFEORFEIEY EEZ bND.

BB - AW IR CSIS HEERFFE No.1069 & L
THEMBLZ, IR L TEHOEE2ERT S,

SER -
LA (2020) ICT %3G L 7= Bridik 2
R R BE 4, <https:www.mlit.go.jp/road/it/ir-

council/ict/index.html>.

R1:FEAET LB L7 100 Ko EBRICE T 2

PR D K FE RIS B

B [ERAR |Gl | S | max | muw | Fe
AR M 10T W

15 539 555 510 0919 0.946 0.932
30E 853 890 851 0.956 0.998 0.976
45F% 251 266 247 0.929 0.984 0.956
60 71 71 69 0.972 0.972 0.972

K2:#emE 158 (B, 30

"

B (1),
45 % (1), 60 (HF) D ANYREHR RO —]
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EREEEIR D S £ L 72 3 RITREET — 2 Rt

S BE— L PR T2 KH s, Ok e
WEBURY: 79 A v LR AURY: ZERIEHEI AT v & —, 2RBREEFRY: a2,
SERRY REEE, SRBORERER 794 v LR
JHEH% 58 < ryuichi.imai.73@hosei.ac.jp >

(1) B« EBEEE OHERFE T T, OO, b Q)RR AUIEORREEZ R 1 ITRT. BT fF

LN M2 HIE T 5 20 L — 3Rl
WeTA VR YV ITh AT ERER L RN
RHREEEAFIHIN TN S, L L, HHAHEG
w270, BEHEOAERKE (, HENZE
EKECHAT 2 I3 LW, 22T, FI4
TLa—KxRRw—F 7+ VOl L ZHHEG
ZHWT, B0 O BN K 2 BT B 5
DR EINTW B, WRYD 3 KTz E T
ERL Ty (HFHIE, 2021).

—77, AR OB T, 2 KITO MRS 5
3RICDEFET — 2 #HEKTE % SIM  (Structure
from Motion) D& AHHIHHE 2 T 5. SIM % H
W EEE D O ERE R ST — 2 DERICIE,
— WIS SRS RSB L X D, FRIC,
WERE I OZSRHEIE I IE, L — VRl & R o
ERELREENEREI NS, 2 2T, AfEDHI
lZ, FullHD, 4K, SK DR % i nlfE7r A~ —
F7xvoh AT (LU, [FullHD # X 7 |, [4K
AAZLISKAAZ] T 5.) L SMERGE
T A7 7w b EiEEE O SHET — 2 DA O
fidig & L 7=,

(2) T AWFFE TR, S IR 2 DR I S5

2729, T A7 7w b iR A gl ciRE L.
Z LT, pkicBims 7 L — oAt o L,
G SRR 2B E L 7Z. SIM DY 7 b7 =TI
I% Metashape Z I L 72, BEEDOT 74 A v ML
HDOANANTA—=20%, fEEE [Fh] &Lz %
7o, WEE 2 7 PRI D AT A —&T
HHWEI T, FE7 40235 & LT

R 1 @fRREEHR Z > 72 BT — & 0 A Rt 1

Rk RET—ANERRER
: BRICBY AT | BRCRYMHENAS
Full HD N ERA (—HXEDHY)
(1,920%1,080) WA 91,500,4/07
4K AERTT (AREI ) AR
(3,840 X2,160) #74,00047/nt 95,000,/ nt
8K AEIRTT (AR ) AR
(7.680%4,320) £530,000,£/nf £940,000,£/nf

J72-hAXAF7D5%, Ful HD 7 X 7 Tix, miffs
— 2 DERPREETH o7, —T7, 4K B AT T
1249 4,000 Hi/m? 8K #7147 T3 30,000 £i/m>
DT — 2% ERKTE. L2L, WFhork
BT —2d2FMIcEL v/, JHKE LT,
—JTIAD DR L B R ZHEH L Tz Z
b, 7u v T AN LTHE L 2 HRE#
HLZzZeRBFons, 5k, FHIBRE N
FLHE S 2 3%, BBET — & 4 pUVBR R I 1E E
LLTE 252 CHEMREERERT 3.
BHAMCELY £} 7271 A 7T, Full HD, 4K,
8K & D ICHiBET — 2B ERTE R —flE LT,
AK AT & K WA T HFAWTERLAET A7
7 MR OSEET — 2 2 FK 2 1ICRT. 4K A
A 7 T3 5,000 £i/m?, 8K H A 7 TlI#T 40,000
MmO SHT — 22 ERTE L DLEX Y, HEig
HT A7 7w bR O 3 RITH R ZA &5
B2 7200CiF, B A TIZHAFKEE L, EHiRIT
K U LOEMRBEETHE L EE L.,
BWEE AW AZFITTRICH 0, TCERBKRE
IAF I FRICE KA 2 wi-72wiz, £72, K
e o —ix, EEEMTE € v & —WF5ER R
B 19011 5) I X W FEL 7. & i, A
ZEIXHK CSIS L [FfF9E No.1073 & LT Efi L
72, TTRELTHEERT S,

(5) BECHR : SIFEE— - PR - SRR - Jhk

KiE - FEEE 021) FI4 7L a—xig%
F S 72 BRI 28T X % GRS o O OB T
FiLcBT 2058, [HR¥PEHCE B3
(EAREH) |, Vol.77, No.2, pp.l 67-1 76.

FR2:HINCINY T 72H 2T %FWT
B L 7- BT — &

IR AEH FARAI7I MAEEORFET—42

4K

iy
(3,840 % 2,160)| 13-000/mm?
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(7,680 4,320)| #940,00058/ms?




Research Abstracts on
Spatial Information Science
CSIS DAYS 2021

B07

A==+ 74V CE L BT EEER O EfTHN 7' v — 77 — 2 RS T

SH B, R W2, O i3
WEBORY: 74 v T8/ FUR R ZERMEWREI AT v & —,
PRBRFART ST, SEBKERERE 7Y A v AR
KL <ryuichi.imai.73@hosei.ac.jp>

) B : R E Tk, BIEOERA v P T — 2 D%
BERRARBREEST 2720, ¥V FEAL v b
& LT, HHIAROMR THE E o EEI LT
% (EEZEE, 2019). ShRAEEKD -0
1, HEEZGE ORI KD S % 28, fHE
OB IEE B - oI TE Y, WRAH
i O EFTEB) % 24 B 365 HICET 2 2 & 13JE
HWENTH S, 22T, HlOFETEET —£1C
EHL, AR OHNZ A~—F 7+ VD GPSIC
o T -7 T - 2O EREOBEEE L7z,
AfEIE, A=+ 7+ VDR IATLa—&T 7
VERAWTIRELZ7 e —7F—2 %0 L, &
ITHBOMEICE T 2 7 a—7F — & 0 Hn]
REME 2 E5T 2.

Q) ¥k AR DOMEE 7 1 — v i, E5HIH O &
W HBEEALER T H 2 IR EEER 1 5ERIR
BROBERT JCT~h 2B ICTRI& L=, 22, A
il 4 HAR O ERLE K23 3km 2 < XETH 5.

¥, HREAHEOFMA OETEET X — v
EhtiL 7=, 20O, ABEO X vy v akK—F LRI
2ED2R~w—F 7 xvERZE (K1) L, EfTK
D7 —7F— 2B XUHIHEEE 2 BERET
WS L7 Kic, 7 A7 CTRE LRI LD
ETHEMEIEMT -2 LT, Tu—7F— %%
GIS hichlffb L 724558 (KM 2) % HE CisEs
%2 LT, MR IERE & HIE L 7z, IERRHIAE 13,
EIROETHEMRO A ZFFET 256 (LT, [1#H
MR B XUOBHEER T CHET 2856 (U
T, 12 BHEREFA)) o2 fEEHE Lz,

Q) MR ERHEOREREE K 1 IR, [ERHEET
1%, §t7 52—V oETD ) LEREEEES 2
N — v DETRHICHUS U 72 67 5 % RIS
fliL7=. 1 HEMFROEMRIIETCOT—XICE
WT 50%LL N Ch 2 DICR L, 2 BETR O IEF
i W0%RELEHCZ EBHL 2 E -T2, FF
I, 2 HMIFRICE T B 1 SO IERED 90.6%
LETH 2 0icxt LT 2580 IEMRERIT 74.1%2A
ey 1 e 2 SRECIEMERICGENEADL
Nz, 2o b, WmRICK 27 —2FftkoiEn
DRI NT=D DD, Witge bIC | HHFADOIE
fifde & HBE L C, 2 HARETA O IEARER 23 K 1 2
FLTHY, WAL a0 TR
MECHEELTWE 2R 3,

ARWFFE T, FHl 4 BEER O EAE RS 2 BEER 5

ELT, D7 a—77 — 250 B EEEGAE
THIWFETHMRIPHEE CTE 2[REERH 5 C
EERIALPICL . Sk, WIEMEBITET S
Liase, MIXEcoBINRE % Bk 5.

(4) BEE : AT, PR S4, Create-C B L VRS
tr— v = TR T =2 WED 1 B 7
iz, 7, RERBEFERAERE S R
filt — A%, BEVERBREEER T LoAst ILAKE B
Kb X CEERARE S KHBIERR T
BELICERZB 7. b, AR, HK
CSIS H:[EHFFE No.1067 & L T FEfi L 7=.
ICRLL TR 2R T 5.

(5) ZE Wk ¢
E 2w (2019) E -z EEE G 7 o
vz b,

<https://www.mlit.go.jp/common/001300068.pdf>.
YR, . . _

- -
-

AU

S1ER

F2ER o
3 R = —
EAER 6:49:34

AhI=® o AhIR@

N |
| H 2

(T e

HR1hE:Google Maps

Al
OmBLEIO—TF—4
* FA)ILIFGPSEZ

X 2: 7 — % QUSRS 0 —14
F 1 ERHE KR

. 1E1TH 2;E1TH
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EHREHICBIE74A F 27— RBARDOY I 2L —va Vv

AN BERER Y, PEIL R, il A2
VERRURY: ARPERANIZERT, 2 HAURY: ERMEFRE A E 2 v 2 —

JHH%SE: <williamkoike@mcl.iis.u-tokyo.ac. jp>

(1) Bt : HADHTTH T D% I3RS AT 2355
LTk, HFEDOEIC LY AHIGEERS D

EEPHL , BHEHRKFE Attt hoTw 3,

WA, AN &l X 0, s R 7
W e LISRWE B EAMZ T B, Gl - HiE
A 3 D e 1 0 BRI B 1 X SR 7 &t A & AR
FHCEEL, [y b7 —2Rlav s T 4]
% HARM G # T o FFki & 3 2 BOR A3 BEIRR IR E
XN, RHAHTHO TS v = v cldHE O XH
BEROLNZDDD, Fdio [Fo]Jic [Enlb
Wl o NO L fEREEH SR, Th oz [&
DX D R ] B S D, BARERRIT B
DOBFEAEEEZ LD,

—J, EEICT &y =7xa/ I—icky, ¥
z7HECY) 74 RS cEMLI R, 56
IZMaaS & W ozftailer ) 74— A H
WL Tw3, 22T, AL HARDHTHS T %
WRic, AEXHEY 2732374 Fv 2 79—
CADBAZRE L, HTREDO DAY = T
VRICHES 3HEEZ, WO A AANH DS
2—viREEL, B s#fififEEicsnc, 74
FyzT7H+—CABED LS ICHRET 500> 32
2L —va vl

(2) & AR FHE T e R e 35, FH
IR [ Ay b= Blay sy b o T
4 JZHED T B0 L, HEIHESHE KA <,
RN AR RBEFEEZRDO T L7-0TH S,
9, FEHET O 2040 FOHEFIA D 2 FITH T
~AX—=T7 7 v ESRL, [JEEFEXE], [#
ML ), [HUSHLS | & 2 o b IX i & it

N
.
S

.
e
100mA v ¥ = A0 X

L] o0~20 y
[] 21~50 <1¢“ e A
[ s1~100 i |
B 101~200 S
W 200~ L

B 1 ¢ JEEREE I o sl T ic NSRRI 2 vk — v

Web: <http://www.csis.u-tokyo.ac.jp/>

(LA X FEE AN D O TR T 2 A D
TNxE WL DD R —VERIEEL, NODER

2 NG 2 AER L 7=

RIZ, ArcGIS Pro @ Network Analysis #FIIf L,
FAF Y 2TDYIal—vavy7ursl L%
ERR L7, 7Aoo ) XakLTix, £9, HBH
ZEEETB5HB ODRT DAL —FEAERL, 2D
N—FE 1.5km LN DIEH»FT_TD OD <7
EIRNT 5. Ric, BT 5 OD =7 o M2
5, FEIRL 72 OD <7 o HFEHIT N L RIE R %
T 5. BE L - L A OEMSFIT X -
T, FUL— L+ Z L 2T TEX 0% W T2

INTEEZANAODHTDOI7A4 Py = TEA
IR EWEES 5.

GRS NFY IaL—vavyFus s Lz BEE
T30, FHREHMNICE W THEEY © OD
X7 Bl pER X G, SRl o 72T — X (T,
P & R R E S AL TV E b 0o,
%L TH 1~3 #lo OD X7 =7 3N
72. OD =7 O HiFEHh & HAH 23 2B Ic 5 L
T B2 — 538 2~3 El, 738l T\WwWB o8k —
VBRI E 2 T ENSZ AR 2T -8
ZADMRPGRBFEDOAICKE CHEIND
bbb,

SHBIIRE L7 6 2D NOFi i, 2%
NDOD <THfiElER L, B2 AO0MHICE
WTIAL P27 H— v 20EARNR % Er+
3.

@DFERALET—%

- [500m A v > 2 BIFERHEEIA O 7T — & (2017 4E[H
BURHERD) | E B R

- [FECE T ZHGEIERE (2017 4F) ) FEUETT

« [ ArcGIS Geo Suite JEFAE | ESRI ¥ v ¥ v B4
t*

G)ERLEZY 7 2T

+ [ArcGIS Pro 2.8 ESRI & % % v #R X &4t

(6) FEE + AWFZE 12 ACSIS HFIFZE No.1058 D ik
Ro—3E LTEMLZ T LTHEEZE
L7z,

(7) SE B ¢
INEIE, R, JERESA (2014) TEEHIEHE < 2
R—=T TR DL v T b T 4
O FHE & BARICB 3 298], # T R R SR,
52(1), 0-17.
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W OLHMEGHICE S 7 7 2 F v i & 3 KITEYE F L 0 HBERFHEORE

HOREEESE L feiE WY, NI DT, R RRER S, B #F52
VRO RSE RS LR 0T9eR, 2RO RS ERIERBI AN v & —, SHEURYE A ERAgeiT
A& SE: < nakaryo@iis.u-tokyo.ac.jp >

1) B 1 atE, EEHEO Ty 22 P LT3R

JCERTE T L DR D T 5, R, K
MR E T T A OREIC B LTI, MEEED
S LZ2EY T 7 2F vy 2AMMOETFTALIC
BT 2 TERRITH 2P, ZoTiETERK
INIEYT 7 A F v BRRE ML, 723D
TEDE~VYT 4 v 7EROF W=, FE
HY 7 FI 238 L v, ABFSEC i, BEpjic L 72
A EEER 2 b i U 72 BRI i o
THAKEINT 7 A F Y HRZEYET LIC~
YV ITBILT, TAF v EEYET L
THBEKT 2 FEEZRE TS, o, 2oF
FaRMATTO X EICERL, B 77— F
D7 AT —a VIEEOBGEE N CRAR 73
RIeEY)E 7 L & Google Earth & D LI %#1T 5.

Q) Hik:

ITRFEIF I AN O 100 m PUF5 o K] &
5. ZOEEICIE 81 OEMAHFEL, 0
2B 71%& 72 % 62 RO EY) IR % 15 7=

EYIHIRICNI L e~y T4 v 2R TR T —
yav%ﬁw BEH SR, FTHo7 79— FH&

ISR %, 7 LICIZ HRNetV2 (Wangetal.,
mw)%%%?% BoN-EEHi & 7 A Vv b FHIE
M7 VAN I0ROEGRE 7 ey 7T 5,

BEE O 7 1 v 7R IIEE 25720, T 7 X
F ¥ & Tk (Vidanapathirana etal., 2021) 1€ & -
TCZoruy Iroiil-iT 7 AF v W% 4%
K5, @i 10or vy 7BHFEET S
72, 7y 7L AREROE DO VGG HHK I
INDLDHET 7 AF % LTHAT 3.

ME T OE T FHHEREBEFRE 2 S50 12 @Y
7y b7y v eEYOREEERICE SR, &
F7 %EE L 7-HEMNOEY €5 L % Blender I
THENVERT 2. CNICHKENBEH T 7 A F
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ERAMELTWE Y, ZDOWFFEEED ik & L
T, Afacix, #moE (HEEaoRE) 25
L7zaufco NioaiERz®E 3 5.

(2) 753 PRI SR TR X o H LA 23 &

L, 2020 4E 11 H 26 HIC Wi-Fi 7 v bk v &%
w72 2B E 2 £ L 72, [t v i,
7 — Z BUSHEIFANICFES 2 Wi-Fi R ERI L 7 o
T 5 BT DR MAC 7 F L 2 % HS
L, BHROEABINT 255 2b0TH S
(1), AT, cofarzsiERTs L
T, kv VHEDOANLORE) T — & & L CHEEITE
2551, WEAAOBXUBHALDOREE Tik%
ERL-. OEANO0REETIX, vy ol
Hp, HTEEB LT -7 Y 722+ ORUE

@

Fe v LR T -2 CELFEEH S
LT, R coEANE X BRI A D Z B
T& 7z, StkI1E, F—0RHICE T 3@ RE O
BREENOTES L VS HKARBLY v 7/'T — 4
DA G DRI X BTN O B CEEA R %
TRET 2 FEEEL L,

BEE A OZITICH 20, JTCEBKRFE DO
EREK, TTHREHHREO HFGN K, TREX
iR, (A) HE#E RS, (—#) H
RO, REAERNCEBREE, =&
Ft (B) 5 X U Oxyzen (BE) D5k, HETFERIR
FOWNAFBRHEREE, ERAY O HBHHERK
%, IRBK PO RBRE, BRI EES
X O &= RE R FCE O BRI 3% Kt /)
ZW o7, T oic, AFFEIZTREX E XHNOK
PEPXDOEREFE -T2 [TRHY] 0
HEO—BRTH D & LB, HA CSIS HFEMTE
No.1068 & LCTHEfL /-, Z i L THE
£33,

(5) BEESCRR - RIFA AT - SHE— - & TRZ - H

P/ (2021) Wi-Fi o%7 v b v 3 27z 2
B HIC B 5 H AR N O ZGE B,

RG> & M 7 — 2 & L CHE, @BBIAL [ER 2RI A |, Vol.76,

DEHTIE, % v 380 B M L BB 2 No.IV-46.

BB7—2HEET 5 L EERL, ChooM B2:30-10:30

BREIC XY, a7 — 2 & LCoMERTTS F " e

e L (REfFIED, 2021). " o
G)RER : SRRl L LT, Hif 12 SHbRE F

TOMHANZR 2 (RS, BEHESRET T, w

T T DRFEHIC 35T, 2 1029 4 & jjII I I I II

7 B BB ES 2 L BN HER TR, £72, H .

3-4%3 5-9%3 10-29% 30-59% 1-2B5R5 205R~

ke rEIcE T2 12 E0x v EoBE %]
AL L-BE AN ZK 3 1T, 12 /KR ICE, H
M5 EME RS 13 ERMEE coBEIA DS

K 1:Wi-Fis7 v bt vy

FHTERR

1B g

P s
s // / a1
. /@, oy B f
= 9 / y (7 e
= » \‘?/ 2 Gv S
o =/ "X —@ BHan
i Nk o/ 5 p
® \ o \é //‘ g = 2 @
[ A W - m 3 . |o o\ ﬁ ° = a2 ;
pPsaec7eoflizsas ey © #rErs- £ :

" ;'5¢$Fvﬁ v 7.%;%%0)5:':& : Google Mgrié"
X3 : BEAOorgt (12 HE)
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HEHEET A 75 TAT AL RiCH T 28V IALTRER 4 1 v 7 Okt

T FOEE !, PHIL SEK, R L2
VHRAEURSE AERANITZEAT, 2R ZEMEIREATE 2 v & —
A% <shimojo@mcl.iis.u-tokyo.ac.jp> Web: <https://www.mcl.iis.u-tokyo.ac.jp>

Q) BhB% - T4E, W-CTEE, MEEE O B RICEEE L T %, 2—Hicxf LT iPhone XY, 4 77 7 A F A

FHST 2727727074 ZAB8FEH I LT
5. 92T ITNTFAL R IN-LTESL R
e VIR G S 2L TLIERHITE, M
HaY =t o HEAEF O A R iG B &R
Z X 0 fE, FEMCER - INERREIC R o 72, £
72, T T T AT NAL 2oL - R - K
it b2 H 4 A TEY, 2hETUbicy =7
FITNTANA R HEWICEE L 2o EiGT
LEBENERT L EEZOND. V2T T TAT
NAZROHTYH, HICKETIHAD D DITA
TI7TNTANAREMING. AT 7 TNT A
2T, E—vavevyi=A 2BBEHINT
BY, 2oz HC71TH) - & HE 2R L B
AvE—T R %fMBHDOEL LT, "V X7
Y —COH 7z —F R A FEHH R 5.
ZE, AT I7TAT AL ZERHNT, 2—F i
FTORVERAL, ZoOXWIREBIZIGEL T, &
FICXZBEENEIT) L o ls b —ERARE L
bhd, 20X hEREEEMNDA T 7 T TN
A ZBRET 2 — e 1L, WO TH - LT TDH
2 —FIERE R T 2 2 L Ak Z T, 1E#
DIFME L 4 I v Ik o Tk —FIEEBOMKT
WKORDBIAHEELREDH L. L2LARBOAT 77
NTNARCET B, #Y) B VAR XA IV T
BIAL 2> TE LT, 2—F~DFHRIEMHD
2oL, a2 4 I v IS EALHICT S &
DBUERAIRCTH L. = TARETIE, TV &
LI RA I v S TCa—FicGE CIERIEME A 1T
IATTTNT AL ARFEEL, AT 7T NT N
A ZFHBIC BT 2 2 —F~DE Y A B A BER
ZAIVIEHLPICT B,

Q) BEE: Wei bUFR~v—FRE—H—ICHIF2H

DIABRAIREZ 4 I vV IO WCORE LT - 7=,
HEAVE—T7 2R CBWTLT—F~DE YA
BRAIVT W) BERPEETH 5 L IR
BEINTWE, FAT T TAT L ZITEWT
FEI D AR O WTORERTObIL T
L ARMFEOBRMEIIREWEE 2 S, 72,
ISR GEZHFITL T2, HEEEICES
TW3%) KT, BRICK 21E#RE, 417
TFITNT AL R KRB CHEBENICHEZRET 250
I—F -t o THIELVWLDTHY, 5HEH
Modbslhke LTERTLEEZLND.

Q) Ak 2—¥ & L CERICSINARELRSNE % 5

A R& LT AirPods Pro #E L HJ. —HFicx
LTCRITRT a) 225 ¢) O 3 DB D
THET 2. a) Yav vy rE—LEOMEIC
BULTEWYZ L TW3BHE. b) - TIREES
FEx2 LT 250, ¢) BHELANRETHE L
TW3 . 3 BEOZNLTNDOHGIEICE VT,
1 R oI &R 10 BIFREE oS FEA (53 <
KRG 02T N bD) BTV ALl X 4
IV TS =V iR OEF@EANCK LT,
HBHIOZA I VI PHFE LW D TH L%, §
BREDY v — F RECIMi %2 Ty, BAsxA L
FIiZ X o CRIET 5. 22— 32T - 72 5l o fE R
»H, 2—FORIGETNLEES.

@R SRl 2 HoEBRSME (B1E 2010 %

SRR T o7, EEREREM 1 IORY. FEER
RLY, RCOHHICHVT, BHITEF L Z
FELWEAI VI THoTZ R DhoT. %
7z, ¢ DFENICE W TOFR@EANCH LT, [4F
FLA W] eHELEIGSEOGHmL Y KE
WZEIZDWT, =¥ b [fEFTBEIL T
WAL EY, BHCANANTITIE S ICADR WS
KR THo7zDBFELIC ot otz
AV IDD ot SRIEIBEFERZHECLTLY
—fR e —F o EHET 5 Ldkic, A1 77
TNTNA A ORHT 5 2 LBk s 22—
DITEN LM ORE Z #2105 2 & T, HHEIC
L322 —F—~0HVABDEY 24 IV T
EHOLDICL, AT 7 TNT A R &GI8 7-
BRA—PL| AT L - RAOEHEHIET
SE W -

[1] J. Wei, T. Dingler, V. Kostakos, “Developing the
Proactive Speaker Prototype Based on Google Home”
CHI °21: CHI Conference on Human Factors in
Computing Systems, Article N0.292, pp. 1-6, 2021.
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NI IR o HERE A HIIBIC 31 B A L — FEHEIT — &I X 2 M 3 RoTEHR Ot

POL TERY, N Y, RN wTd !
VIRIR 2R e BE2E 308 T2t 72 Rt
JHEH% S <21nm318n@vc.ibaraki.ac.jp>

(1) BB : HAR IR Ic X 2 EE 2L T EEDWIIREE & &EiE R & o i o B

%. 43 (2008) TiX, KEHEEEARSRLE O
BAfRZ R L T\ 5. BIRIBR oK1 & L
T, FiChizhR e BB BmEI I Tn 3,
BIAR DR R EEE I —IC 1~3mfEETH
27-0, RNEREEBRT 2 8K OEE L,
BIRDOIAZADRKEHIBICKESEEL WS L
EzbhTwa, FEEAITZ2 (2013) T, it
2L —HEHAlT — 2T X Y, B3 RoTEE R
B2 FEAREF S TE Y, BIRAR, B,
MBI HEE T & 2[RRI N TV 5,
Z /I o LIDAR 7 — % Z T L,
ZoHRAMEBEI T L L L.

(2) 7735+ i L L v i o0 HERE s ek 1< 35 1 5 (bRt

THARFE & RERATICEHIIL 72 LIDAR 7 — £ %
I U 72t % 4T - 7=. Z O HuIKIC 351F 3 LiDAR
T — 2 OBEREEMETT % 729 1C LIDAR 7 — X
PO 2ODTHETHART -2 2BF L7 1 2l
BiEEREET L (0.5mDSM) & BUlfE S £ 7
(0.5mDEM) & ® 477> 5 0.5mDCHM (Digital
Canopy Height Model) %k L CHIARZ it 3 2
FiE, b9 1 DI RN 7 b ENVILIDAR T
BARZME T 2 FECh 3. L -BIRERBENIC
T2 ke LOMZEL —Fo@EEg b HlE
L ATEX N OB O Wi & ik L 72, 6 20
FIEX ZER L CEARFHE 2T OUIROALE - R
B ERREZFEL, LIDAR 77— & & HEL
GIS V7 FEHWTERADERERITo 7.

Q)RR AR LTEL £2icxoz, Eill

DAELE ENVI LIDAR TORIARME AR 7213
DCHM 2> bt L = A%, 27 — 28
COHBE D Ealo Tz, Lo LI R % E
BE20ecm LA BICT 27 ERRERET 5 Z & Tl
HER% EF 3R Tc&EZ. £72 DCHM TOH
Hi1Z, ENVILIDAR TOMiH X v & X 5l
T2 ERTE D, B A% & B HE
DR O NIz EEFRICBE L TE, HIEXN DUk

EBE(%) & IRBTEEEA(%)

VBRI EAEIA (%)

1: 75X 1~ 6 &K (%) LWmEEle (%) OBk

BBRONRD o770 (K1), WL HEEE
PEBLIOLORLZT X e LRSS 2 FE
<bh 5.

@DFERALET—%:

- HOERDBG v — FRHAZERS CGIRE]) 1) sRalatt:

INZ

(5) BBE: ATIZ A 175 b7 b, BHBATIETE

PRBA SR FEREE T — 2R (U R 7 GHifitE ) oft
FEE LI, 4L DZIRE, 7T FAL 2B 0T
2%, KEBMEEICR 72, HMEIEK D200
UAV ZEfRIc B U C I3 SRRk A i e i Lt S8 T
FEZONINRERICD SR nkz, 20
o ic xRl Embe (REEFS
19H01369 ; WFFEERE  /INRHA) 2L Tw
%)

(6) BEXH -

- [ RS - CHFREAK - AR T - N (2013)
HrB R BRI B T A ATZE L — R —
2K B/ 3 orEF oM. FEAIE L
VE—bRvy vy, 528 H2%5, ppse-
68

- SF A (2008) AR T o R} AR IR R SR i
B3 2 BEMGE, Y ~WIFCER, pp.35-53.

#£1: HAHBREE L ENVI LIDAR < OBIA# H =

ENVI LIDAR &2(4)

HREES EW0cmUE) #EF  ERTEEA MEMNE%) —SHBHE®%)
AREL 36 10 10 218 218
HRE 2 32 15 13 469 406
HWE3 40 12 10 300 250
HHE A4 1 4 3 364 213
HRES 17 9 6 529 353
HRE6 20 9 9 450 450
ENVI LiDAR Z34(%)

HREES FTM(Q0cmLlL) #E R T EIMAR HEE HhH 3R (%) — 3 (%)
AREL 2 455 364

8
FRE 2 22 15 12 68.2 545
HRE3 25 12 9 48.0 36.0
HHE 4 9 4 3 444 333
HRES 16 9 6 56.3 375
7

HHE6 12 9

ENVI LIDAR (%)

HRMEES FB(30cmblE) #E BRTELAR EEHRHE(%) —SHhHE%)
10

75.0 58.3

ARE 1 14 4 714 286
AHE2 15 15 9 100.0 60.0
AR 3 18 12 7 66.7 389
HHE 4 | 4 3 57.1 429
ARES 9 9 4 100.0 444
HHE 6 8 ‘] 6 1125 75.0

X2 HFARHERRE L DCHM @ 74> T DR H %

ik ABE)
RES ZR(0cmLlE) BE  HRCEAMA EEREE%) —RMBHE%)
38 14 11 368 289
33 18 16 545 485
4 19 18 463 439
13 20 8 1538 615
18 18 11 1000 61.1

HHE6 20 10 8 500 400
DCHMiE  AH(F)
HHEES RB(20cmbLE) #E WRTE f R MR (%) — SR (%)

FHE1 24 14 1 58.3 458
AR 2 23 18 15 783 65.2
A3 26 19 17 731 65.4
HHE 4 1 20 8 181.8 727
HWES 17 18 10 105.9 58.8
HHE6 12 10 7 833 58.3
DCHMiE  A3(F)

AREES RR(30cmLll) #E BT & AR TR 3R (%) — Bk R (%)
FHE1 16 14 10 875 625
HRE2 15 18 12 120.0 80.0
AR 3 19 19 14 100.0 737

AE 4 9 20 8 2222 88.9
HHE S5 10 18 8 180.0 80.0
HRE6 8 10 5 125.0 625
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INRENEERERCICHES BET 7 X0 Z1L

LI B
JE B EIRER S (@R AE R
% <a-ehara@hirokoku-u.ac.jp> Web: <https://www.hirokoku-u.ac.jp/>

(1) Bh#%:2019 4E 4 AT OSUEFH BFHERIC X Y,
HA D 5783 1< 31F % 57 @) RefE oo 1 JRELH] 2335
A&7, EEICBAL Tix, 5 FEOMTF 2T
2024 4F 4 A2 o RIRBIHIAFEm I NS, o
T LR2 7 20 o 72 8B R I EIRBIRI2GE A S
iz, i X v Ehi 2 RERRLIcED X5 &
Bl rd, LidoT, (FROKEHE~DT 7+
A XD % 2T\,

e/ N RS BT, KREEYREE T IR/NERE
PR, /N 20 I T I3 N R & fth o 229
(WAL ERAFZRE) & ORAFREDIZRE %
S>TW3 I ER%, 2T, NIRo ABikRE
DI/NBBE RO & 2 Eke 72 JIcE R LT
=56, bt NEEYERZ BT 2Rt E To
BB &5 2T B I 2L —F L7z,

(2) A /NERHEE (PR S X RARI) 23
FRTES 2 HiBTRHE R0 2 SRR IR eI (5457
BE) 25, SIHALZ. &N o AD&EL (F
RoEFEoJtE - B0 ) IREE [
BEO NAEL — PR 27 FEBFHESR? S
— |, WERO/NRALD (0~14 %) 1 K 27
EEBHEE ] 255 L 7=, NRRYEH (%
BE 72 I RAWB) 263 2R G 23 X
FEXZ 1 fiikveE L) o ADELP2S 10 F
ok X020 ¥ v BANICHITES S il (NOE
LERFMEE T2) ZFREL, BENOEFEAD
DEGEEFIRE L 72, WETHE O BRI, A0
BLODBEREDE»LHE L. b, BEE
WD 4 HREIZBRIL 2. BARRZREERE L,
Jupyter Lab (Python3) #F\»T{T - 7=.

Q) MR R LIhNERYRE A2 3 2 TR £ cofE
Mo SFE, Hox—F 2/NRAD%E 10 kmPEA,
20 kmfB N IC o T TR

ANYERFRE R 2 O T HTAT (2 4[] I 288, /)
VAR AR 7 Ui/ N R RHE AR (fthf} & 4t

F o) %463 2 lTAHZ eEIC 531 174 L 7=,

F TR o N E D% ONERNE O &
% T HTA £ © o m A iERE 2 2 TR IO v g
W42 &,

o /NERIEMPFEHE - 13/ NERHES R 2 AT 5
HHTR £ o REEEZ 13.9 km, 10 kmE /MR
AN E4E D 90.6%, 20 kmPEIPN/NE AT X 97.2%
ThHoT.

o EXL L C/NERIEHMEIED B 2 Wbt 72 1 i

BehNRBIZEN L2 8 IET 2 L, 2 d DR
D& 5 TR £ CcoVEEREE 22.7 km, 10 km[E]
NoO/NRANDIZ2ED 79.4%, 20 kmEHN D /N
AN 91.0%TH o 7=,

#z1: /hNEREHE COT 712

TR i 10 km 20 km
e Sl FE[ N

RAM
531 13.9 90.6%  97.2%

VARt
A Prst v 288 22.7 79.4%  91.0%

INREHRIK D & % TR % 531 725 288 1€ 54%

T LTH, 10 kmEPN/NEATTZ 90.6%72* 5 79.4%

K1 BB 2T TH o Tl

b L, FhbtoHY 3 2 ELHESEETH S

e, NREHEE Z A3 2 HHIRES 54% 12 7%

%7 G L 1.85 5 (1/0.54) fFic/e 535

TH 5. MEORICFIEHED 2 TH DT, I

HEZZ O HRTH 2 1365125139 TH 3.

FEFICIE 1.63 5 (22.7 kn/13.9 km) & 1.36 5%

ERloTwiz, Lo L, /NERIEFYREID & 5 i

HIRHZ AN D D WETTRIC % 720, FRHL

I 2TH 10 km* 20 kmD BIENICEEST 5/

W DENE DG I T L 7 o 72,
WFERLET—% ¢

- [ 2 AR RE S ) JEAE 97 8A

- TERAEO NOHEG — PR 27 FESAFIERE

b= RBE

- PRE 27 R ESAT A N D EEAR R BBA

GBEE: CERA VAL EE LT FFAKEXD
o2F— - b IAEEICERH T LET

(6)5E XH
Westra E (2016) GIS. In: Westra E, eds. Python
geospatial development, 3rd eds. Birmingham: Packt
publishing, pp15-45.

(7) BEE#E3CHR : Ehara A (2018). Children’s access to major
hospitals estimated to provide pediatric inpatient
services 24 h a day in Japan. European Journal of
Pediatrics, 177, 559-565.
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RN T — & %\ 7 ATHEE FiE O

EA B R "B — /7 &3

VRIRT SRS T, USRS EMREE N, O E BRI gt
%S <kenji.sugimoto@oit.ac.jp>
(1) B : i oo 4 L 2 DIEGE AR S L %
T, RERAOIME P =5 2 8T 5 2 & o5k o
BHNTWE, HTH, A~ hOLEFRE A "
THERE & 7 ALK IE, AOBEREA V2R
TR LT MBS h3 X5 kot 2 .
UL, R C AR 2 10T 2 200, & © X
frEHRO AT R CEL O, 7— 2 &
232 b ORKE EORED D 5. RIS “
DEAVERENICRT T -2 LT, ATHE N
I XY ERNIC 3B 1T 2 LA O B % 8L L 72
WRDET — 2235 5. WL, 2BCH % Bl e = 5z = 5 oz o5 oz oz o= o«
TNT D720, ML AOZELE L o2 E S f 0§ E fo:oso§ofosod
g, wREDEE O CRLE SRS L E BRI 1 BRI 35 3 MRS S O A 283 (Agoop)

R L WL 2 NTRHEE Tk 20 5 2
AIEEMEA B 5. % 2 °C, AWIE TR, MR
& NAZALR & OAHBIMERFE 2 17 - 72.

Q) FE: AT — 21, NEEREISARL w3 E

HER - BEEHTIC 1T 2 ADELRE vz, AR
¢TI, docomo IZ X3 F—% (202045 H 1 H
~2021 4E 6 A 30 H, 15 HE D AOZA{LEK, 94 H#h
M) &, Agoop it kb7 —% (202048 A 12 H
~2021 4E 6 A 30 H, 21 BB D A OZALK, 45 H#
M) DH 5. /EET — 21, AT 2 Suomi-NPP
IR X Nz ¥ VIIRS I X 0 BUHI & u7- B
EF =256, NfT — 2 oifiseEh 3%
DiEiZMH L7, oL %, WREDLIIERT#EE
B X2 23, NOZALERIT 15 Kis 0 BLAIfE
TH 2720, KiELEATHOME & LC<Hf %3
LT L. %72, ANOZELR TGN AHT
(02041 H18 H~2 H 14 H) & HigKL 72 FH
/RHDEEGTH %72, [FISAR R 2 HiE &
LCHEZERZEE L7, &ikic, AOZELR
CHEEEZALE L %, LEHEAN (H, 8, H) i
MBS (R % Les L 7=,

K1 HBEREO R AR (docomo)

FiivE2

() MR LA L & ADZALER & BRI O

T, 3112 docomo # AWZ-EHHEEE, 21
Agoop # 7= B HAER 23, BLHIM A - FEfE
DSR2 7= 0 A 38 L v, Wi e b H
DHBMEEUIMRNMEIC & &% 323, < A AT ©
EitT 2 LmOHBEESEON DS 2 LSS D
Il o7-, 2, HEREEDEELHLE W
27, [RRGZMNIC L I ESFFICTE 20T
HBEEZLND., —/5T, HBERED 0TIV
fEeafis o zimd Rohrz, K-11, FRER
fHEIC B1F 2 8 R A 2R (Agoop) Dt
Brrd. MhciR2RaofEpns, BakeE
HE oMM ERL T3, AOEKIFHAR G
DICKE LRI L, AL Tw3—J77T,
FERE IZIRRMEAICH 5. 2D X i, #HHTIX
BESENEEAR L T3 2, AN EI13 8
HLTORWT LR, HEAE L A\OE{LFE L
DHEABIR 2T o 2 BN TH 2 LHEH T h
5. D Eo X i, gL AOZ{LEKITIZT—ED
HEARER 2 ® 2 b D >, MEMIC ARZIEIET %
7o DT, fthitik < 0@ LR EMEE ko &

EEHHAL 2
S 1 ] @ BT~ % :

P 0.043 0.135 0.206 F - T N
BE'i.j( 0.238 0.437 0.555 ° *ﬁ%j =4 ﬂ— ‘7 /f }I/X,'E\*[EEWEE }\D(Hz/ @J Ij;J
B/ 0.196  -0413  -0.491 LV

2 HEHRE O B R (Agoop) - ['Nightly DNB Mosaic | Earth Observation Group,

ST Payne Institute for Public Policy
H i H (5) BEE: AWFIEIL, FHFEMBIE (19K12434) O

FE 0011 0.060 0.093 BEZICHEMLEZ, T/, HEKY CSIS HFH
B 0260 0488 0.673 W% (No.922) DHRED—#TH B, < ZIcill
/)N -0.169 -0.316 -0.552

TH#EEERT 5.
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7 P 2 R LR . LT /N 0 st

Jie B H B2, 5 A2
VR IR RS MR EWRAE, P RaR B RS
% 5 <kawamukai@sis.u-hyogo.ac.jp> Web: <https://www.u-hyogo.ac.jp/gsis/>

(1) BB - 0k, (AP T S PHEROFEMEE R LR HMEIPRE R 2 ERBMCREIT oL L bic

DEBMFHIIZITH T E 7223, 2 DARFIFTHIX
TR coEFEAFE T — 2 2FHLZb @ (F
K, 2002), FEfE o FER & Hig o A E i &
OREREICERT 2 b O (ILUFI1E2,2013), 3
WITRBHEEE L T vy — A ICX B
Mgl Kb TchH 3. L2 ATIERT— &
FAMEMEFEASE | HIETR, % < O XHTR A7 HE
B &G EEN CEBIN R ERN A —7
v — 2 DR E B 0, EHRIEEE O
b LRt~ 4 7 2RO EE EH DD b RE]D
TERIEEEEEO Y — L 2 & LT Web LT
X N7 MR N o i & R~ o — %R # o FF
iz X v FidHIKIc BT 2 EERBE2RLE L
7o C OHBEITENCH Y OB EEEZ KITL T
3.

DX RN EEE 2, BRERRED DEM 7
— 22 DSM 7 — %, fiBdEot—7 v 5 —4
K R FEZEE HNB L T 3 fili % o 3l 7 —
X7 ExRIER L, HEERGRERR, BEmIC
2 E AR ORI O s EB IR IR I B 1 5 Huls,
FRATG < ) C o METEH A BN T 5. ek, FIF
FEF R 2 BT BRI, BODEE
HLECEBI N vy, Bl Xk ERS %
TCIC L 7= fiaAfsr, & & T L Colthco
KT X D FEfEL T 228, Y ER =K
TVEWHIHERD Y, ER, FFHHoREA,
HERIEAEOEBIC L Y REERNETD Y R T
2ALICE T B BB 24T > 72K B A N T 5.

(2) T AR A AR RSB I hTw b I

JEE L PG B T o il & L 7=, SRS AR LT
% 1 m fHRE DEM 7 — 2 % F Vs, /NHUSEAT o
EEREeL v FICKk Y, HIgERLHESICX 3
WMERORG I ICHET 2L EZ LN HIED

FHERONHE OFHA LD G, FAEFRDER
ICHRES A AREEAE W & B b 3 R D
5h, EREESCHRFOT 72 v ) T 412,
REFEFRE LR OFIHE 2 & OFFlli 2 25 L
TWwWa A7k E, thoffFEIC X 2 &K)EHi~D
S 23 i At % 0 A B 2 B L % 3 W fER
D FHMi IS 9 % ArcGIS Online % FI|F L 72 Web ~
v TRAF L, FARFIHE N L CEER DT
HiER 3 X NBEEN AT AFHE I LGl
KRS B3 2 FIEME IC B3 2 BEIY 7o 16 S it
& — ¥ RAE OREN R AR

Q)RR X 1131 mRED DEM 7 — 2 % 7z

XX o —FIC B9 5 A B R EIC X B B EIR
HEPERREDICBE 9 2 MU R 0 ~ v 7" D S,
X2 13D % W H 7 e, JRl A
7 = DR X T % FEMfE 2 R L 7z s
B4 2 FHfi i icowCT D=y 7OHEFITH 5.
SHBIBIATARER S BO T — 2 % FH L, k4 7
RENEG I RE~DOBNFEEICHHATE 3 &
SRR BB VIETAL 72T — VRN HE L 77
Bl BT 2~y 7EERT 5 2 & TRAN
I HOIRAE R ORER 2 FHE L T\ B,

@DEFERLET—%:

Tz 7 v ] RSt THFA Vv T v - Tty
- TR G ) [ - st ER e
- [ 438 DEM | Fofd iR

(5) SE Tk ¢

FATE (2002) PRERIFZE-HAL 6 WRER « [{EAL T
X oA LETOE, [REBSREL 2 (1),
75 - 100.

(LRSS - SnRHE.Z - A HHIEST - IGE 54 (2013)
e O A TERIEME DG IC X 2 EivE 0B D
L o Helhiftge, | HARSE AR RG], 78
(686), 801-806.

i%ﬁ:"“fﬁu“;‘“éTﬂi;
H2:EHHOD 7 2 0livy 7 (%57 v
PO AFLET— 2 2RI EER)
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— IRy 75 T HUBEFRERIR D3PGSR L I 5 2 2 Fefe e « i i AT MR IR o S5

= G
— R A I G R S ST
& e <s1211270.sk.tsukuba@gmail.com> Web: <https://researchmap.jp/k_takano>

(1) B : iR o RAE IR BT ICER T 5,
#B N A o sh MW & B 2 AR A %
IET 5 ETlE, V—=v 7%k & 5B
HlZEAT 52 e BLETH B, —J7 LI
AL, BFARFEBICIS U 28T 3R O XA o5
FE A ZIMGE T 2 EHICH 72D 5 % (Glaeser &
Gyourko, 2018). TifliifHFE %17 > RO B & L
Tomub R ARG, 230z —F 7 D
DTHolz& LTH, FfelICELHICEH DR
BELLT7E250. ZOMCERIET 34,
ARWEFETIE, KPR RAS 2 © ARG (FH D
REIC, K 10 I o TOREIC X 2 KB
rRU L T - VB TR D BRI % Z T T g T O
il % BAREE e UCRIAH L 2R 2115, 4
AR, BRI N C I HAR A AT O RGN
B - BERBERED O NR ok, BUTERINL,
HL T I © o T FAFE B F & — IR Ry I SRR K
I3 B A 1 g > R B o i & ez B
ZLlHhBTE S,

(2) 71 RN D Fre i B 2 513 5 4, BERERR
DREMNFILETH 5, %5 D75k (difference-in-
differences; DD) %%, BARRICIE, 1947 F
O [ REERERER T ETE ] CHEE & 7z B SE I
(Fp - P8 - - MR - B RIX ) iR, B2IX
ZZ\F 7zl o T T H 2 AUERE (BRI L W
Sva vy s OREERZ T HIX), Bt
fillicd 20T T H AN (v 2 v 7 OB L 2T
oo 72 HIX) L ERE L, BEINHEIR COHIEER
Hufti 17y o0 2840 % W EER CLbi 3 5. BRI,
M 1 OFREFC/RIMY THS. DDDTV M A
LITHMTT HOHEFETH 5208, % < OHT T H
TEIANEZ 0 B L < IZZnicm iEsic o L
T3, #c, X ) cEbE s o IHEHm
Jicio< DD ZHEET 5.

ot
’l! )
,/ 1 - N

BN BN W 1000m . g 3,
B 1 KON E 2 7o bl i s (FREEL)

Ely] = expltreat; X afteryfy + p + 1] (1)
T T, E[]IXHEARHE, vy, ZETTH i CoRESt
DHEEFEELRT. BO»H 28T, ITTHI
DEPHUE N 5 1 S & I —EH treat; &,
B RBEORETHINIT | 25 X I —EK
after, £ DXEETH 5. ZOlIFREK B, 13E
K72 e TIRT 5. p (3BT HicH B ORS¢
A DL (R EERNR), « AT T H i IcEfH
DIFEIAZ QLR (BT HEEZR) 2£KF. 4
Fricswld, BEINETOR R % 1939 4F, HE
DI % 1959 « 1965 FE L RET 3.

G FER: K 1icrdo, X (1) cERLL 7~ DD

DHEEMRTH 5. FI (1) (FEIEFRE O BLAI
e LT 1959 - 1965 FE DMK % ¥ v T i s
D 7-AER, H (2) 1 1965 LED A E B D T-FERT
»H5. 2TCOHIT, WBELEE (treat; x after,) D
FIRfRELTETH b, BT RO T H < i3
fEBRFRIC BT, HEEFTEDS FHATI) KoK HE
oI ERBENDG. —F, BIRREOE
i, 1965 F % bRz o BlHlE L L CH W ZERIC
P& < 72 2 28, IRR L L CHERIICE &R T
BV, BNOADFEILD ZRERHHTH - 72
TR TIRTH S,

@) EFADTCERA LT — % ¢

BEICRS T2eRAT (1939). REULpg T4 88, WA
14 4ERR.

- [\ (1959). BEIEERE LA, BEAI 34 4EAR.

- [A (1965). BEULH T 488, WA 40 4ERR.

- R (1954). RS EEBERE R BRI DX,

(5) 5IF>CHR -

Glaeser, E., & Gyourko, J. (2018). The economic
implications of housing supply. Journal of Economic
Perspectives, 32 (1), 3-30.

# 1: DD #HEERR

M @
FEEFTEL R
(1939-195981965) (1939-1965)

treatxafter —0.656%** (0.102)  —0.323*** (0.104)
T H EERD S Yes

RF L E R R Yes

Observations 1,059 706
Over-dispersion 12 239

TR0, $¥5%, ¥ 10% THGHIVICHE R, O N I3AEHER
7, EMEIGE R THL RAL T FAX—INTn5,
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R Y R 78R & Hoffli D 225 S A T — ZHT

Wi ERE L OEH EE!, KH BF2
VBB AR, RRUESAER, 2 HAKRY: R
JHAK e <mizuki@econ.keio.ac.jp>

1) B - KEFE RGO 0, KEIV RZ705

WHEREH CTEESRBORRE L o T b HA
T, EEYomtE-CEETE o ESE, B
St DR AMED SN TE ., Lo L, K
Y X 7GR A B EAMSICBI T 2 &R
L —J7C, HE ) 2 7 2T 2 8w o %h
HICEHL MR ARG, BV 227 (Brickt
BEDfalinidy 2 KKV A7) OIE, YaLHhX
Ol 7 L 5F X & B EER T 7 <, JEAHX
OHufifi % FH X2 5[ (Rvat—o—) R
bHBAREMED D B, # 2 CARIFZETIE, Z2f<
AINT —REF AT, HIE Y R 7 O
Hififiic 5- 2 5 IEEERD R & B (R et —o3—)
SR ZHEE L, B Y 2 7 2883 5 #R i %1 o
SR % E BT L 7=,

() Fiik A GHIRIER E IR SORH L T 5. WO

YR 7 feECiE, BT T Ao BRE o [ IcBY
T 2 HusfE R E A (DAY, MU fE R & 5
<) (2002, 2008, 2013, 2018 4F) & [EH ;2@ E
O [HUERFE I L fEla s Eifitiih (LUF,
T & 32 97) ] (2012, 2015, 2016, 2017 4E)
ZHVW3. ~F=v 27 - 77 —F%2RAL, &
AR R R b (R, NE) w72
& —vveFrickko REMEENRET
)v (Elhorst, 2014) % H#£5E L 7=, Kfiln[ZED 2 v b
o — VSR, BB E CofEEE G &
ANOEE CGH0 2w,

(3) FEFR : MU GR35 X OV S i i 2 (3 <C M Ml fiff

IC5 2 B RASh R % 2 1 1CoR g, 22 MIE E R
FBETLOHEMERE R 2 &, BYEIEGRE D
EEMRIIEEICATH B, B (Reart—
A=) RIZAZEPERETIIRL, BEYEEOE

R 1 HIEIRE & F R o P IR

BRI TH L L RRBELT WS, —F, K
KGRI EEIR, B L b ICHEBEICAT
HY, KEEREZ R T 2 &, URZH X (B]T)
ZFck L, FAMX oMl R332 L 2R
LT 5, @EIEEReE & KK EREZ2 &b+
e fEEEoEEME L MENRITAEREICA
&l o T3, KKEMREL L RATEIRE DRES
B (EER+EESR) 1k, ThZ ol
17V 05 e, MR KSHHZ 500
m BA L L7256 (Bl 500m) 13 3.6% & 3.4%,
750 m BN & L7256 (BfE 750 m) (% 2.6% &
3.0% B35 2 & AR, B ERE, K fa
MR, AR ORAZIRIT, WwWih b
ENRE T N DO FERAZNF L 0 b A fE 23K
X, ffEEMEICES &, 2012 55 2017 i
A U 72 BT R O 2% 13, A gt —oN—
R ZZE L 2 WA T 1210 (21, 2t —
N—TNR % 5D 5 L HIE 500 m T 3630 &M, A
fiti 750 m T 2940 EMTH - 7-.

@EFRALET— &
- [HiEE I BE 3 2 MU R I E S A (2002, 2008,

2013, 2018 4F) | H &AW E

- THURR RS 135 L < faliZe % it (2012, 2015,

2016, 2017 %) | EE2EE

- [HUA 7R ), T8kERERS | [ 2 iEE )
- TMEREARIR] #RH
(5) FEE : AWF9E1L ISPS BHiFE: TP20K01617, HALE

THA € v X =&, HARRFEIIE v &2 —f
TR EZ T2, o icHERRT 5.

(6) ZE >k :

Elhorst, P. (2014) Spatial Econometrics: From Cross-
Sectional Data to Spatial Panels. Heidelberg: Springer.

Tz =25 B
B A ZERIEERRET IV
TTV Hf#500m i750m
WEZR  EEHR MR WERE  HEEHR MR
i fe e
EEIEERE  -0.016 ** -0.024 -0.014 *  -0.010 -0.019 -0.012 **  -0.006
(0.008) (0.017) (0.008) (0.010) (0.014) (0.005) (0.010)
KSR 0.012 *xx 20.036 *** L0017 *¥* 0,020 *** 0,026 *** 0,009 ** 0,017 ***
(0.004) (0.013) (0.006) (0.007) (0.010) (0.004) (0.006)
A fEE -0.018 *¥* 20.034 *¥% 0,016 *** 0018 ** 20.030 *** 0,014 *** 0,016 ***
(0.004) (0.012) (0.006) (0.007) (0.009) (0.004) (0.006)
AT -0.024 *** 20.073 *  -0.031 *  -0.043 * 20.059 *  -0.019 ** -0.039 *
(0.008) (0.041) (0.018) (0.024) (0.030) (0.010) (0.022)
N (Ml fEpRE) 3,796 1,176 2,748
N (AL ifh) 4,604 1,628 3,552
#p <0.10, ¥*p <0.05, ¥*p < 0.01. FEIMAILIEAES =, BEETENRETVIERET /28 HVBFEMEEHRET L.

ZE B E R T MIZEMY — BT ACTE SR ZER B E D RET V.
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KRB K E R IC 1) 2 TR OREFRIPEFHE TR O BAFE

m B Rl thist 23
VHORE TR AR A AT IeR), 2 BRI RS AT T A v A
SRS ZEREHR AT v 2 —
ARG <e2081624@tcu.ac jp>

) Bk - DETIX, AARKEEORAMEE T2 7. StiE, X0 IEHE R A BB E S 1T [\ T,

W, HIEE - KEEIC X 2N g E T T ko
FEABRONTE 2, —F, HREEICX 54
EEEZ DB, PN RWEED AR ST, BEWN
WERT 272 KEY 2 75l b FEECTH 5. F
AT OB E K EIC X 2 EEREE O KRS
H® 5720, (FEEORFIINE % L0 564
Pl 2 2 EAEETH L. L L, NEF
(2013) IC X Z2{EEORFIBET 212 Lo,
BEAEWFE 0 % < I3 A A~ 7 v R AL T
INTHY, EFICH T B EELEL LE 222
PN WAL CHERF L 230135 E R o o,
X 51T Nakashimaetal. (2018) 1%, =i X 38
FwE R, FClrEFoMTORFIIC K -
THEAEDBAELC B L Z2iEHL Cwb. 2 2 TR
JeTIE, KB K ER O OBEHS L O
MR L olrEm et 3 2 2 & ©, o
N % ERE L 7= B HAL O RRF I E TN T 0
B EZHNE T 5.

Q) 75 AWE TR, BEHETRBEZETEL, &

Lo Th FREUETZNRIC, RFNPEH
BEML-. EFEEMEOHEICHERERSE L
T, Y11 BofhE % XGBoost I X 5 MK
ZEERNTHEL, X 5 ICHEOHKEER ©H
AEbE, FEREHE L2 R, HELLE
Vil s X CVEERICE S S ETHRALOBERHE
ZHERF L 7. X b, BIEOMEIER 2 A G D
&, T 7 ot olrEm 2 #Est L2, &k
i, i e 1 Y72 ) oirEmici3 2
BEHEOIZET T2 Z & C, BRANRAEOH
WM E R EREICHHS 2T L7z,

() MEE M1 I EEE T RE o AE R IR S E O

BN 2288 s T3, LY LoEs
ZTEEY I MH - OFIEEEY R T, 1M
W72 ) OIFEHEELEDS 1,000 T % B2 B 0T F
BEHH T DA WHEIF IS L, (EEOEEHO
BAEIZK 204 JRFTH o 72, T IZHNEF3E
B 7= 9ESE (2013) @ 23.8 JKM &R —E T 3
MRL o7 R, MITFI i 1 HiEY2Y
DIFEFICH T 2 EEHE AR L2 K2 i
ZOfEREZRT. 1 HFY2 ) olrEEIc Y 5
BEFEOE G 4 BKh L & 2 IR % —TF
T, B 23 KaEARi 1 Y 72 ) olirE A R
ZBEEFESH MBS DB D ho

Y EEOHEERE 2 M LI 2 TETH 2.
@DERLET—4%:

- TESGHEE (2015 49) ) MEA

- MEE - BHiREHERE (2018 4F) ) M5 E

- THE- AR Hdts 7 — % | B 2osd

- [Zmap TOWNTII (2016 4F) | ¥l &tt€ v Y v
(5) FEE + ARWFIEIZHA CSIS 2EFIFFE No.1049 1T &

ZHERTHZ. ZZICRHRLTHEEZERL W,
(6) ZETHR

MR (2013), E#RE T BUHER O HEEAEE &t

P D W TR S ) ,<http://www.bousai.go.jp/j

ishin/syuto/taisaku_wg/pdf/syuto_wg_siryo03.pdf>.

(AR H 2021 £ 9 A 5 H)

Nakashima, T., Okada, S., (2018) Financial

Imbalances in Regional Disaster Recovery Following

Earthquakes - Case Study Concerning Housing - Cost

Expenditures in Japan, Sustainability, 10(9), 3225, 1-

23.

27
¢L W 3 3
N S 0.
At g oY SR SRR
IS B ; TR
o 3 _; 22
%3 -4 »)
4 b PN
L3 Re 2 !
Z o [ Ty : P
SRS P s ¥ EMURBLO0
w R P P & 2472 EIRER
- P A R / B 0 - 2005
'ﬁ" 2.3, [ 200 - 400 M
% 400 - 600 5
‘ o 600 - 800 5/
: P 800 - 1000 5A
o -
L S / WP [ 1000 - 2000 5
P I 2000 - 3000 53
2 - ¢ 3 0 20 40 60 80 km

B 1 geEEY 1 72 Y oI IRER

1HEBUEOOITRICT TS
RERORIEE

B o-04
0.4-0.6
0.6-1.0
1.0-15
1.5-2.0

B 20-30

Bl so-

W

21 Y72 ) oliFEmIc 4 2 HEHO L
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EEH) - NER A EZFENERER 20N T sMAeE 7TV ORE

2ot ks
VALK S HEHAIT TR
%5 <peng.zhan.p3@dc.tohoku.ac.jp>

(1) B : MR ZER 7 — X o T 20 L 7= Hille = & WMz I —poF X —2pareatciHS. —7, RE-

Y v 2D L BORRIE ~ D i 2380 - st
W EPIC 5 2 HEAMIEHEEO —>TH 5. Hh
We=%2Y v/ LoEHFEHD—DIL, ekt
HEoAERERSGICL YRR 2 EICEH
L7, ZRMEEEMTcHh 5. KETHE O X9
(R FAN R G = I B0 A Gl B QA 1 9 P X T
cZ(bs 2 BEM L, TEBEER, ShERRx L
DFFE O MU TAERI I T 2 BEED 2
BB FERFICHEET 5. Lo L, koot Fik
TIZDORAFLPEETE WD, RIDD S
HEE AE SIS B0 X MU R O IR & 3R 5 W REE

ESF-SVC €7 L DY/ & Fused LASSO D /)it
K I—DRT A= 2 OHEERIRD O, 2 MHOZE
R EEMEARIEL CTW A AR — VAR 2 5. 1
AT, R1ILKFEETLVOMETREREZ RS, thoET
MTEHN, BEEFADANT A — ZHEE D RMSE
& BIC 2’ b /N <, Adjusted R? 285 b K & <,
IR LS 2R, £, KED
Moran’s [ Rt &EDS 0 10E L, REET VITZEM
HBE %+ IcEETE 5 2 LR TE 5. UL
Db, FREE T I B B 22 MR B M %[RRI
HHTE 3 2 LRI N

DD, DIz, EFHY - AEe 7 22 ] 2
PERSE % FIRFICTh 3 2 FIRSETH 5.

(2) 71+ Ry 7n Z2 R A Mo L T, Hiri g
ERRE E HEE L, (B IC X o THERER O L

(4) BEE : AWFFTIE ISPS BHFE 18HO01552 B X U
21H01447 OB EZ T 72, X SICARHFEITEKX
CSIS H:[FAIHFFE No.815 DD TH 5.

(5) ECM

D3R AT B 2RI E 2 2 2 % Spatially
Varying Coefficient (SVC) ET7 A23% 5. A
TR ZE R BB M IS LT, FEE o MR X Sy ic o
& SR IC B B R EE BRE L 2= T V08 T
INTE 2, FEFO =M RV % R
3 579IT, SVC D 1 O TH 5 Eigenvector spatial
filtering-SVC (ESF-SVC) & A 8= 7 ) v 7' F
#ED 1 OTH % Fused LASSO ZlA L7-ET
BIREIND (H - L 2020). %7254, ESF-
SVC T MICEER%E A L 72 random effects
ESF-SVC (RE-ESF-SVC) E7 VIChik S,
Beiy e ZEM REEOMEE XL Y SVIEE T
Mc&3ZeMRENT S (Murakami et al.,
2017). % & OARWFZEIE, X VY] ZEkehy - Al
e e Ze R B S o % HIE L, RE-ESF-
SVC EF 1 & Fused LASSO DFlAEF L 2R
3 5.

REE T, SN A= REY: %, random
effects Z3E A L 7z [MIRfRE R T 2[RI, 4
EH L 72/ NI O X I —ERD ST A — IR L
TR L IERHCIEA A 2HEE 24T 5
& T, N7 A —ZHE LIE 0 il % HL 2 JE s &
B /Mg A cES. v IaL—va Y
FERIC X > T, REEFT L& RE-ESF-SVC £7
v, Fused LASSO DH#EE AL R % HHK L TIREFE
DM % FHE+ 5.

QMR NIICBETATHE LT A —ZD%E

Moafizms. REET T, 2 EEO 2 MY
SE Mz FRCHitE T &, 2 e nYI R p, &/t

H iE—8, kb 58 (2020). $7x 2 ERA T —
LD BVE 1 % B & A HE 75 43 W i D fR S~ 22 R Al 42
NIGRXA—RETFTANLAN—RET Y VI OME
T 7 u—F. HWEEHRY X T LFe FTIESE
FARLFHE, 29 0 C24-1-3. CD-ROM.
Murakami, D., Yoshida, T., Seya, H., Griffith, D. A., &
Yamagata, Y. (2017). A Moran coefficient-based
mixed effects approach to investigate spatially varying
relationships. Spatial Statistics, 19, 68-89.

F— RN T HENTA—2
A=A MaET L RE-ESF-SVC Fused LASSO
.“53’; !\" ®o
Z 00 SEX1.036
05

B2 5E $22.006
» me »
05 05 05
“““““ &% 00 & 00 L % 00
05 05 05
., u, .o

1: BEFADNT X — R ZEHAE

£1: {27 1L0MEHE

Heatit wtET L RE-ESF-SVC  Fused LASSO
B, PRMSE 0.023 0.142 0.189
B2,PRMSE 0.034 0.054 0.184
B DRMSE 0.017 NA 0.164
Adjusted R? 0.977 0.934 0.951
Moran's I -0.004 0.194 0.194
BIC -3561.38 -1473.41 -1702.70
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F =TT =2 e BHEE AW EEY L OBEHEFE O

KH B e B2 Bl thist 34
VHRORUER RS Lo, 2 Ol R KA MG B LA Ie Rt
SHURET RS BEEHE T 7 VA4 v, CHUR RS ERITEERE A v & —
% ST <g1818055@tcu.ac.jp>

(1) BB maiig 7 7 B ERIE T MR 7 & 0 KBS Z DORERD O AKX &L 72 Rz Ff ot

HIEE DY EARIRIC 13, (EEOMEN DY fli %
EEMICED 2 Z EPEETH L. T LI RE
DA E HIRIERL R CHlED 3 720 1TiE, HIRE
SR HIEE DI % . - HEE L 72 L <Bi
KEIHZ LT T BEDRD 5. Z DRRICEY D
MEMECH A2k 3 BEAEHETDH 2EY

e olEGEICET A ERITEETH B UMD,

2020). LA L, @Y L offiEic B 2 1hHix
—RRIC NI N TR WESR S W, 2T, &
e CIIBEM S 2 v T & & o EHEE
2TV, EEMEOMEE R (T o 72,

(2) A AW, BT & oEERS A S L

TV HFEMHHSX 20 ik e Lz, £7,
HHAXOFEEHEOEY % 1,000 AH L,
H L 72 YN NSRS S IR E 2 52 5 C
&, BEWEEEICH W 2 EENT T — X ZER L 7=,
KicEZHE (2015) & AEE LG E (2018)

D OAERK L 72k 4 7 B 22 G 2 B T —
2T G L7z, DL oI X b YRS % A
T57-0DOFALKEER L=, £72, ThbHD
FUBHZE BT T @ s 7 & — B o 3 < K ARl
BEL DR D 5729, RIEEEEZHE> 2D
TE LM T v TH 5 XGBoost (eXtreme
Gradient Boosting) % F > CHEAIFEIE D HEE 2 1T -
72, RKitFEoET L CIE, TOIBHT —% LM
AT — 2 % 82 ol THEIL, FEMT — X
DB TET NOERZLT o 724%, EYIHIEARE I
SIS NDHERERMNL, 2 OMEEN 0.5 21
2bDRIERELHET 2 FETETLDOEK
%17\, ¥ 7z, logloss (Logarithmic Loss) % FFAfllifs
BT W72,

QMR £ 1 FHHAX 2RI T — 2 % H

WT, ETLVOHEERER B E 285 L2b D
TH5. ZOMBEERIOIEER, FlizEHT 3
EZENEFN 92.00%, 0.7519 &7 bh, ZOETFL
WS Z L TSR 2R E LTEE W
ECHET S B8 TE R R, LHEEMETT
X RIC[HEE T A DOPACEREDIREE % 1T - 72, 5E
ICH W72 7V CHEEHEE % 1T o 72 e R A=
THOEY)T — 200 THF Z L o REELZ HH
L, fE Ml i s R A R S A T — &
POFLND THFEI L OAEEE KL /2. X
1 ICEfHDOARER L HEEHDORERDAEZIRT.

BUIIE L S HEE T % 7228, 2 nUASh o Mtk < 13k
FEICHRED S B 2 & b oz, SHRIENEHT —
2 OIFE L e W o5 E &, =7 LD
{LHERE D EGE ICH Y #H 5.

@DEFERALET—%

- [Zmap TOWNII (2016 4£J£ Shape h) ] #isy
Hrry v

- TR AR T R R T YRS R T — &
(2014 4F) | G Z=MlEHR L v 4 —

- PR 27 FEBAFE ] RBEREHR

- TERE 30 FFEE LR A E ] REATER

(5) B&E « AWTFCIZHA CSIS HL[FETFE (No.884) @

—Br L CHEMLE. cClicLLCHELrRL
Uy,

(6) ZE (HK :

AT - dRas - BIARES - SRS (2020)
RENFE ICEE 3 2 M BEZ2 G R & Y EI{G &
YOS - FAERMEE TEoMET. [ ATA
e E R EHHCE 34 BLE kL], 2P6-GS-
13-01.

F1:HHAKIC BT 2 EEH T — & OHEERE R

S
WGk 7 — % A | RE |
[k ] | 7"
;ﬁzgfl 23 11 34
A
Fe2o | Ay 5 161 166
B
&t 28 172 200
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B D 277 7

VR TERY: BRET -

A

BRY y 75— & % w7 IR

NI F7 88 2
R TAABE, 2 H R

ZEFRIE B AT e 2 v 2 —

JHAKSE: <oki.tab@m.titech.ac.jp> Web: <http://www.arch.titech.ac.jp/okiLab/>

1) Bhi : HU O RO T e H Y O ik & L T,
INFETICHEARDDPIREINTES, L2L
B RS CIA A S RIS 21T T 2:
BWNEETH o7z, —TIEE, SRS -
wWiiey 77 — 2 S HHINAES IC AFHHE L 7%
5L e bic, NLARERAT D SuICERL Th Y,
NS EBWERL 2872 g o bt Tk 2 et
32 EDERIIKNE V. 2 CAMIE TR, Hil
ICERE L 7220700 h A 7 CiRGE L - ik (G ©
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Sherman, L., Neyroud, P. and Neyroud, E. (2016) The

Cambridge crime harm index: Measuring total harm
from crime based on sentencing guidelines. Policing:
A Journal of Policy and Practice, 10(3), pp.171-183.
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Analysis of Human Flows to Inform the Design of a Crowd-Powered Information
Delivery Environment in Developing Communities

Xiangyuan Hu ', Shin’ichi Konomi 2, Lulu Gao !, and Kaoru Sezaki *
! Graduate School of Information Science & Electrical Engineering, Kyushu University
2 Faculty of Arts and Science, Kyushu University
3 Center for Spafial Information Science, the University of Tokyo
Contact: <konomi@artsci.kyushu-u.ac.jp> Web: <http://hdi.ait.kyushu-u.ac.jp/>

(1) Introduction: This study aims to analyze and a different color. Compared to a similar analysis of

visualize human flows in developing communities to
inform the design of a crowd-powered information
delivery environment that supports teachers and
learners without easy access to the Internet. The
intended information delivery environment is based on
a computer networking approach called Delay-tolerant
networking (DTN) which can exploit pervasive
devices, such as mobile phones, moving in and across
local communities.

(2) Method: We used the People Flow 2013 Nairobi

Metropolitan Area (spatially reallocated) dataset
provided by the center for spatial information science
at the University of Tokyo as well as the Kenya-
Schools dataset in 2020 provided by the Kenya
Ministry of Education. The analysis approach we
employed is based on Colocation networks (Konomi,
2011; Konomi and Sasao, 2015) which is based on
people’s colocation in space-time cubes during the
time period between #y and #)+r. We have constructed
an undirected Colocation network from the mobility
dataset of Nairobi, and applied a community detection
algorithm to detect groups of relevant spaces. Our
current analysis is based on rectangular spaces with
their width and height being 500 m and 500 m,
respectively.

(3) Result: Figure 1 shows the result. We have identified

225 groups of spaces, each of which is indicated with

human flows in Tokyo (Konomi, 2011; Konomi and
Sasao, 2015), the shapes of the grouped spaces look
more like pieces of Jigsaw puzzles than a radial web.
This may reflect the differences of the structures and
uses of transportation environments in Nairobi and
Tokyo, and suggests a need of a different approach to
enable an effective crowd-powered information
delivery environment in different countries.

(4) Data:

* People Flow 2013 Nairobi Metropolitan Area
(spatially reallocated)

+ Kenya — Schools, The World Bank Data Catalog

(Kenya Ministry of Education, 2020)

(5) Acknowledgments: This study was supported by

Joint Research Program No. 1014 at CSIS, UTokyo
and JSPS KAKENHI Grant Number JP20H00622.

(6) Reference:

Konomi, S. (2011) Colocation networks: exploring the
use of social and geographical patterns in context-
aware services. In: UbiComp 2011: 565-566.
Konomi, S. & Sasao, T. (2015) The use of colocation
and flow networks in mobile crowdsourcing. In:
UbiComp/ISWC Adjunct 2015: 1343-1348.

Kenya Ministry of Education (2020) Kenya — Schools,
World Bank. Available at:
https://datacatalog.worldbank.org/dataset/kenya-

schools
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*  Primary 0
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Figure 1: Result based on the People Flow 2013 dataset in Nairobi
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Development of a Reinforcement Learning based Agent Model and People Flow Data

Yanbo PANG !, Takehiro KASHIYAMA ? and Yoshihide SEKIMOTO !

! Center for Spatlal Information Science, The Universit

of Tokyo

2Institute of Industrial Science, The University of Tokyo
Contact: <pybdtc@1ls u-tokyo.ac.jp>

(1) Introduction: In recent years, due to various factors
such as population decline, aging, and the promotion
of compact cities, social changes and lifestyle change
significantly impact people's daily travel behavior.
Although existing survey data and mobile phone data
can reveal these phenomena, only aggregate-level
results can be open to the public from the viewpoint of
personal privacy. On the other hand, the conventional
four-step travel demand estimation approach and
human mobility models are limited to the low degree
of freedom models, and hard to estimate the ever-
changing traffic flow and the inability to capture the

continuous behavior of people (Maruyama et al., 2002).

This study develops a deep reinforcement learning-
based agent model to tackle this problem and simulate
the intercity people flow in the metropolitan area.

(2) Method: This study targets the intercity commuters in
the cities as Tokyo, Kanagawa, Chiba, and Saitama. A
deep reinforcement learning based agent model is
developed to represent and reconstruct the commuter’s
travel behavior from 6:00 to 23:00 at every 30 minutes.
To simplify the problem, we focus on the population
move in and out of the Tokyo, as shown in Table 1.
Each agent evaluates its current state and decide next
step travel behavior (destination and transport

mode).Moreover, we leverage the 2008 Person Trip

Survey data to train the agent model parameters with

the inverse reinforcement learning algorithm. Then,

the
reinforcement learning to produce synthetic travel

simulation mechanism resembles deep

plans at every 30 minutes interval and aggregate agents’

movements to reconstruct synthetic people flow.

(3) Results: Figure 1 compares the dynamic simulated
population distribution with ground-truth data in the
Chiba and Tokyo as Table 1. The simulation results
match the actual situations in two cities. Figure 2

6:00 8:00

18:00
) &2 3

s

N

*yva AOK

0-~5

6~50
51~150

- 151-500
A - sor-

€OpenstreetMap (and) contributors, CC-BY-SA

Figure 1: Hourly Population Distribution Comparison

shows the origin-destination vehicle traffic volume
between 6:00-23:00. Overall, the simulation results
replicate intercity movements during daytime.
(4) Data:
+ 2008 Tokyo Metropolitan People Flow Dataset
+ Zmap TOWN II 2016, Zenrin

(5) Acknowledgement: This study was supported by
Joint Research Program No.1033 at CSIS, UTokyo.
(6) Reference:
Maruyama, T., Harata, N., & Ohta, K. (2002)
Application of a Combined Network Equilibrium
Model to Mega Metropolitan Area. Infrastructure

Planning Review, 19(3), 551-560.
(7) Related literature:

Pang, Y., Kashiyama, T., Yabe, T., Tsubouchi, K., &
Sekimoto, Y. Development of people mass movement
simulation framework based on reinforcement
learning. Transportation Research Part C: Emerging

Technologies, 117, 102706.2020.

Table 1: Study area and target population

R R FE BE
TR 193,532 10,517 592 967
#)I| 6,980 124,489 - -
FE 6,209 - 98,005 -
BE 5,571 - - 83,394

(a) From Kanagawa to Tokyo (b) From Chiba to Tokyo

(855 (&)

700 10:00 12:00 15:00 18:00 21:00 7:00  10:00 12:00 15:00 18:00 21:00

(c) From Tokyo to Saitama (d) From Tokyo to Chiba

(&) (£/B41)

7:00  10:00 12:00 15:00 18:00 21:00 700  10:00 12:00 15:00 18:00 21:00

Figure 2: Origin-destination traffic volume between
6:00-23:00 (Yellow: Simulation, Blue: Ground Truth)
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City-wide building footprint extraction from remote sensing images based on
deep instance segmentation model
Shenglong Chen !, Yoshiki Ogawa 2 and Yoshihide Sekimoto 2
! Department of Civil Engineering, The University of TOISIYOE
okyo

2 Center for Spatial Information Science, The University of
Contact: <chen-sl@iis.u-tokyo.ac.jp>

(1) Introduction: Building footprint is one of the primary segmented. Besides, the model performance decreases

data in the urban geographic information database.
Recently, with the development of machine learning
and remote sensing technology, automatic extraction
of building footprints from high-resolution satellite
images based on deep learning algorithms is the most
popular method. However, due to the diversity of
feature textures and scale, discriminating adjacent
buildings over a large area and applying the model to
a different region remain significant challenges. As a
result, this study attempted to propose a framework for
city-wide building footprint extraction at the instance
level and test the model's generalization ability for
different remote sensing images and regions.

(2) Method: This study's deep learning segmentation

algorithm is based on the Mask R-CNN (He et al.,
2017). A training set containing 528 aerial images from
Google Earth (GE) (0.25 m resolution) and Geospatial
Information Authority (GSI) (0.6 m resolution), and
more than 36,000 manually labeled building footprints
were created to train the model. The dataset covers
four different areas, including Setagaya, Shinjuku,
Hachioji, and Mashiki. To eliminate the data error, it
needs to pre-process the images, including color
balance, linear stretching, and bilateral filtering. After
that, the experiment is implemented on the Detectron2
(Wu et al., 2019), and a pre-trained model on the
COCO dataset with a ResNet-101 FPN model (X-101-
FPN) backbone was used for transfer learning. Since
the raw output of the Mask R-CNN network is just the
mask of the building footprint, the feature should be
given geographic coordinates and mosaicked together
to obtain the final prediction results in GeoTIFF format
after removing the duplicate features through the non-
maximum suppression algorithm.

(3) Result: To examine the model performance, building

extraction was performed on the test data of Setagaya
and compared with a U-Net model with a VGG-16
encoder. The accuracy of the Mask R-CNN model is
lower than that of the U-Net, especially the mPrecision
drops by 15%, as shown in Table 1. Figure 1 randomly
shows three sets of prediction results. The trained
Mask R-CNN model's extraction rate and contour
integrity are worse than the U-Net model, the footprint
contours are coarser, and the adjacent buildings are not

with decreasing image resolution. The accuracy of GSI
images (F1 0.52) reduced by about 1/3 compared to
GE (F1 0.37). In addition, the accuracy varies widely
from region to region. The urban areas with the most
data in the training set performed best, while for the
rural areas where the training set was missing, few
buildings were identified.

Source image  Ground truth U-Net Mask R-CNN

Figure 1: Prediction result of two models for Setagaya

Table 1: Object-wise accuracy of two models

Model mPrecision mRecall F1
U-Net 0.82 0.61 0.70
Mask R-CNN 0.67 0.52 0.58
(4) Data:

+ Aerial ortho-color images from Google earth (Zoom
level 20) of Setagaya, Shinjuku, and Hachioji.

+ Aerial images from the tilemap of the Geospatial
Information Authority of Japan (GSI) of Mashiki.

(5) Acknowledgments: This research was the result of
the joint research with CSIS, the University of Tokyo
(No. 992). Besides, we are very grateful to the Dr.
Hiroyuki Miyazaki (CSIS) for providing the training
dataset and part of the code used in this study.

(6) Reference:

He K, Gkioxari G, Dollar P, et al (2017). "Mask R-
CNN." Proceedings of the IEEE international
conference on computer vision, 2961-2969.

Wu Y, Kirillov A, Massa F, Lo W-Y, Girshick R (2019)
Detectron2.https://github.com/facebookresearch/detec
tron2.
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Exploring the Changes in Spatial Patterns of Population Ageing in the Philippines

N. L. Leyso and M. Umezaki
Department of Human Ecolo , The University of Tokyo
ontact: < noveelorleysoé umeco.m.u-tokyo.ac.jp>

(1) Introduction: As population ageing is shifting to (4) Future work: The same spatial analysis will be

developing countries, the Philippines is also
experiencing a growing number and share of older
people aged 60 and above. In 2015, the Philippines
ranked 24" in the world in terms of number of older
population at 7.5 million and is projected to double in
2050. Spatial distribution of older people and its
longitudinal change are crucial information for
planning efficient delivery of services according to
their changing needs and provision of age-friendly
infrastructures. This study therefore aims to 1)
examine the overall municipal-level spatial pattern of
proportion of older people, and 2) to identify spatial
clusters of high (hot spots) and low (cold spots)
proportion of older people, and how they have changed
over time.

(2) Method: This study used a four-period municipal

panel dataset constructed from the population censuses
conducted in the Philippines in 2000, 2007, 2010 and
2015. As some municipalities merged or divided
between 2000 and 2015, the number of older people
were re-aggregated using the geographical/
administrative boundaries in 2015. Proportion of older
people at the municipal level was then calculated based
on the re-aggregated data. Moran’s / statistic was used
to examine the global spatial relationship of proportion
of older people using k-nearest neighbors at 4, §, 12,
and 16. Optimized Hot (Cold) Spot analysis using
Getis-Ord Gi* was used to identify the local clusters
of high and low proportion of older people.

(3) Result: The analysis included 146 cities and 1,488

municipalities. Preliminary results show 1) that small
island municipalities and mountainous municipalities
in the north of the Philippines have consistently high
proportion of older people; 2) that there is a
statistically significant global clustering in all tested
neighborhood definition from 2000-2015 with
Moran’s [ ranging from 0.72 to 0.82 and z-scores
slightly increasing over time, which suggests that
clustering of older people more pronounced over time;
3) that hot spots of ageing are located in the northern
and central part, while cold spots are in southern part
of the Philippines and in Greater Manila Area.
Furthermore, cold spots and some hot spots diminished
over time, while hot spots in the north and in the west-
central expanded (See Figure 1).

conducted using the municipal panel dataset for Japan
and spatial patterns will be compared between
countries. The spatial (mis)match between distribution
of older people and the accessibility/availability of
health services and facilities (e.g., doctors/nurses
services and hospitals/clinic as facilities) in Japan and
the Philippines will also be investigated.

(5) Acknowledgments: This study is supported by the

Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan.

(6) Reference:

McCarthy K. (1983). The Elderly Population’s
Changing Spatial Distribution: Patterns of Change
Since 1960. Santa Monica, CA: RAND Corporation.
https://www.rand.org/pubs/reports/R2916.html.

Reyes, C., Arboneda, A., & Asis, R. (2019). Silver
linings for the elderly in the Philippines: Policies and
programs for senior citizens. Discussion Papers DP
2019-09, Philippine Institute for Development Studies.
Philippine Statistics Authority (PSA). Census of
Population 2000, 2007, 2010, 2015, Report No. 2 —
Demographic ~ and  Housing  Characteristics.
https://psa.gov.ph/content/census-population-and-

housing-report.
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Figure 1: Spatial clusters (Hot spots and Cold spots) of proportion

of older people, 2000 and 2015
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Spatio-temporal smoothing, interpolation and prediction
of income distributions based on grouped data

G. Kobayashi 13, S. Sugasawa > and Y. Kawakubo -3
! Graduate School of Social Sciences, Chiba University ,
? Center for Spatial Information Science, The University of Tokyo, * Nospare Inc.
Contact: <gkobayashi@chiba-u.jp>

(1) Introduction: This study develops a flexible mixture (3) Data:

model for spatio-temporal smoothing, interpolation
and prediction of income distributions based on
grouped data. The proposed mixture model introduces
spatial and temporal heterogeneity into the mixing
proportions while it shares the common component
distributions across space and time which use auxiliary
information. By combining the data information across
space and time, the model can provide more efficient
inference and can be used to predict the income
distributions of non-sampled areas and future income
distributions exploiting the spatial and temporal effects
and auxiliary information.

(2) Method: Suppose we are interested in the income

distributions in M areas over T periods, denoted by
F;;(-) with the density function f;;(:) for i=
1,..,M and t=1,..,T. It is assumed that the
individual incomes are not observed and that he
grouped data is available instead. Specifically, let
[0,Z)) , [Z1,Z2), ., [Z5-1, 0] .
individuals included in each interval is observed and is

The number of

denoted by Ny, g =1,...,G. It is assumed that not
all of M areas are sampled. The first m areas are
sampled and the remaining m* = M —m areas are
not sampled. The total sample size of the grouped data
is denoted by Ny Y5_, Ny, for i=1,..,m and
t=1,..,T. For modelling the underlying income
distribution in a flexible manner, the mixture of log-
normal distributions is  considered:  f;;(y) =
Y kD (Y X B, 07), where x;; is the vector
of auxiliary variables, ¢,y is the density of the log-
normal distribution. For modelling spatio-temporal
income distribution, the mixing proportions is
modelled as ;s < exp(Uy + Uik + Nex), Where g
is the overall constant, u; is the spatial effect
following simultaneous autoregressive process, ngx
is the temporal effect following the random walk
process. Recall that only the grouped data is available,
then the likelihood contribution of ith area in tth
period is [15-1[Fit(Z,) — Fie(Z4-1)] where F(y) =
Y1 ik Pn (Vs X Broof)  and @y is  the
distribution function of the log-normal distribution.

*Housing and Land Survey (HLS, 1998, 2003, 2008,
2013, 2018).
* Tax Survey (1998, 2003, 2008, 2013, 2018, 2020).

(4) Result: The top figure shows the crude average

Crude average income 2018 incomes Of the

sampled cities of
B & Japan in 2018. It is
o m ' seen that the
J . estimates are rather

<« not smooth and there

ﬁgé is no way to fill the
oy non-sampled areas to
complete the income

Prediction in 2020
map of  Japan.

4

Furthermore, it is not
possible to know the

income status of

100
»s more recent years.

** Therefore, a model-
" based approach such

as presented here is

required. The second
figure presents the means of the posterior predictive
distributions of the average incomes of all cities in
2020. Since the Tax Survey data includes the data of
the year 2020, this auxiliary information can be
included in x; for model estimation and prediction.
The complete income map where the income
distributions for all cities are predicted is smooth. It is
intuitive that a handful of cities in metropolitan areas

are predicted to have high average incomes.

(5) Acknowledgments: This study was supported by

KAKENHI #21K01421 , 21H00699, 20H00080 and
18H03628.

(6) Related literature:

Sugasawa, S., Kobayashi, G., Kawakubo, Y. (2019).
Latent mixture modeling for clustered data. Statistics
and Computing, 29, 537-548.

Sugasawa, S., Kobayashi, G., Kawakubo, Y. (2020).
Estimation and inference for area-wise spatial income
distributions from grouped data. Computational
Statistics & Data Analysis, 145, 106904.
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Reward framework in Multi-objectives reinforcement learning for disaster road
management plan

Soohyun Joo, Yoshiki Ogawa and Yoshihide Sekimoto
Center for Spatial Information Science, the University of Tokyo
Contact: <s001992@jiis.u-tokyo.ac.jp>

(1) Introduction: Reward in Deep RL infers heuristic

knowledge of the goal. To derive optimal policy for
rapid disrupted mobility recovery, we set human
mobility recovery rate, road connectivity, travel cost as
the reward factors. There exists various relative
importance of reward factors, and if the weighted
reward set does not properly represent optimization

problem, it might fail to get optimal road recovery plan.

Therefore, it is quite important to identify the sets of
relative preference which derive optimal policies for
enhancing the robustness and generality of our model.
So, we propose the method for identifying generalized
optimal policy over the space of all possible
preferences and confirm underlying preference.

(2) Method: Multi-objective reinforcement learning

(MORL) have suggested to deal with real-world
problem having multiple conflicting objectives. The
MORL is expressed the tuple (S, A, P, 7, Q, fq) with
state space S, action space A, transition matrix P,
vector rewards 7, one for each goal, the preference
space (). These methods are able to estimate optimal
policies both without knowledge of preference and
with known preference. We utilized envelop multi-
objective reinforcement learning to estimate one
policy network that is optimized over the entire space
of preferences. So, we could produce the action value
function that optimizer utility given state and
preference.

(3) Result: In this model, each weight is w; €

[0,0.1,---,0.9, 1], and the sum of three weights is one.
The agents achieved human mobility recovery rate
over 75% in 30 steps, depending on the optimal
policies for 36 out of 62 preferences (Figure 1). We

0.8- ,0.2

0.2

0.8 0.6 0.4 0.2

Cooperation ratio

Figure 1: Ternary contours plots of human mobility
recovery rate.

confirmed the lower the weight on the mobility
recovery rate, the lower final recovery rate. That is, we
should give the agent the evaluation signal related to
the agent’s goal, even a small value. We calculated the
loss function and selected eight cases to identify which
police with specific weight is similar to the generalized
optimal policy network. As Figure 2.b, 2.c shown,
except for A with the largest loss value, all episodes
achieved the goal. The smaller the loss value, the
shorter the number of steps it takes to reach human
mobility recovery rate of over than 75%. While the
relative preferences of each weight (Figure 2.a) vary,
the average travel cost of agents’ group (Figure 2.c) in
cases with large weight of travel cost is generally
shorter than that of other episodes.

(4) Data:

*+ Mobile phone GPS (June 2018), the Agoop Co., Ltd

(5) Acknowledgements: This research was the result of

the joint research with CSIS, the University of Tokyo

(No0.1060).

(6) Reference:
Yang, R., Sun, K., and Narashimhan, K. (2019) A
generalized algorithm for multi-objective

reinforcement learning and policy adaptation, arXiv
preprint arXiv:1908.08342.
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Figure 2: The detail of each case having specific
preference; (a) the weight values, (b) the loss value and the
human mobility recovery rate, (c) the average travel time of
each workgroup and the number of steps.
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Utilizing Allotment of Land in Chiken-torisirabe-soezu (HiZREUFH#ARX) along Tokaido
in Ritto City, Shiga Prefecture
K. Okabe !, Y. Kasai 2, A. Nakagawa 3, K. Takeyama #, W. Morioka 3, and A. Matsumoto °

! Researcher, LatLng, ? Law, Keio University ° Curator, Ritto History Museum, * Chair, KurasmuSHIGA 3 Geography
and GIScience, University of Illinois at Urbana—Champ\il]l%l, ¢ Japan Somet?r for the Promotion of Science
eb: a

Contact: <kayo.okabe@]latlng.jp> <https://www.latlng.jp/>

(1) Introduction: The objectives of this study are: 1) to Shiga Prefectural Archives Collection.
archive allotment of land along Tokaido (Bi#&) in - Chiken-torisirabe-soezu ~ (MiZHGH#EA=X 1873),
Ritto City using old maps; 2) to analyze the spatial Ritto History Museum Collection.
characteristics of allotment of land along Tokaido - Azakirizu (FFRIX]) , Ritto History Museum
using GIS; 3) to create an animation displaying entities Collection.
in 3D space along Tokaido. *Geospatial Information Authority (GSI) maps.

(2) Method: Topographical maps, Zenrin maps and (6) Acknowledgments:
Geospatial Information Authority (GSI) maps which We thank to CSIS, University of Tokyo who support
city planners and GIS researchers often use, do not this study (Joint Research Program No. 1086). We also
include the data of allotment of land. To obtain the data, thank to Art Research Center, Ritsumeikan University
we are supposed to apply the Legal Affairs Bureau for for supporting this project.
the registered title deeds parcel by parcel. This (7) Related literature:
procedure is quite tedious especially when covering Samejima, N. (2004). Nihon no Chiseki, Kokonshoin.
area is large. To avoid this procedure, we examine a Sugimoto, F et al. (2011). Ezugaku Nyumon, Tokyo
possibility of utilizing old maps in Ritto City. University Press.

(3) On-going study:
Figure 1 shows houses of Megawa village map (5
K HE & A A 1873) . On this map, the orange
polygons indicate the corresponding houses of GSI
map. We have found that locational relationships of
roads, waterways and houses on GSI map coincide
with those of Megawa village map of 1873.
Figure 2 shows part of Chiken-torisirabe-soezu (1873)
of Kawazura village. According to the Meiji
government ordinance, this map was made in 1873 for
taxation purposes all over Japan except Hokkaido and
Okinawa. In this map, Tokaido is indicated by the bold
red line. The map displays the parcels of allotment of
land with their addresses and area data. There were
thirty four villages in Ritto, and Ritto History Museum
Collection has seventeen Chiken-torisirabe-soezu.
Figure 3 shows Azakirizu (F[RKX) of Megawa
village together with a boundary map. A village called
Aza () is a local administrative unit which is
divided into Koaza (/N7) . We can identify the
boundaries of Koaza with Azakirizu map.
Comparing Chiken-torishirabe-soezu and Azakirzu
with the map of the registered record of Legal Affairs

Bureau (Figure 4), we conclude that Chiken-
torishirabe-soezu can be utilized as allocation of land
along Tokaido in Ritto City.

(4) Further study: The next step is to construct the GIS
database of Chiken-torisirabe-soezu of Ritto City.

(5) Data:
-Kuritagun-kakuson-ezu  (BEARFRF Az 1873),

Figure 4: Part of Land-book map of Legal Affairs

Bureau
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NDVI Prediction based on the MLP Model using Remote Sensing Data in the Middle Tana
River Basin, Kenya
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Mwana Said Omar and Hajime Kawamukai
Graduate School of Applied Informatics, University of Hyogo
Contact: <ab17r101@ai.u-hyogo.ac.jp>, <kawamukai@ai.u-hyogo.ac.jp>

Introduction: This study proposes a method to
monitor and predict vegetation based on the Multi-
Layer Perceptron (MLP) model using MODIS pixel-
wise NDVI data in a section of the Middle Tana River
Basin (MTRB), Kenya (Figure 1) to detect changes in
vegetation cover and provide timely information to
improve decision making.

Method: This study used 19 years of pixel-wise NDVI
data derived from MODIS Terra Vegetation Indices
MOD13Q1, v006. The present study covered an area
of 6.25 km? (1 X 1 pixels). The ReLU and TanH
activation functions, Adam and Adamax optimizers,
with 3000 and 4000 epochs were used to develop MLP
1 and MLP 2 models respectively. Figure 2 shows the
summary of the methodology used in this study.
Result: Table 1 presents the results for the prediction
performance of the MLP models. The results shows
that the MLP 2 model achieved better performance
compared to the MLP 1 model. Figure 3 shows the
pixel-wise NDVI time series for an area of 6.25 km?
during the study period (2000 to 2019). The result
shows that NDVI ranges between 0.2 to 0.6 indicating
a region with sparse vegetation.

Data:

Didan K., 2015. MOD13Q1 MODIS/Terra Vegetation
Indices 16-Day L3 Global 250m SIN Grid V006.
NASA EOSDIS Land Processes DAAC. Accessed 10
Dec.2019.
https://doi.org/10.5067/MODIS/MOD13Q1.006
Acknowledgment: This study partly used
computational resources of Research Institute for
Information Technology, Kyushu University.

Reference:

Saha, S., et. al. (2021). Integrating Multilayer
Perceptron Neural Nets with Hybrid Ensemble
Classifiers for Deforestation Probability Assessment in
Eastern India. Geomatics, Natural Hazards and Risk.
12 (1),29-62

Jahani, A.and M. Saffariha. (2020). Human Activities
Impact Prediction in Vegetation Diversity of Lar
National Park in Iran Using Artificial Neural Network
Model. Integrated Environmental Assessment and
Management 17(1), 42 - 52

Table 1: Prediction performance of the MLP models

MLP model | RMSE | MSE MAE
MLP 1 0.07919 | 0.00627 | 0.06134
MLP 2 0.04571 | 0.00209 | 0.03715

(7) Related literature:

Various vegetation studies have been carried out
utilizing the MLP model such as prediction of
deforestation probability (Saha, et. al. 2021) and
prediction of vegetation diversity related to human
activities (Jahani and Saffariha, 2020).

MODIS tile
(h21v09)

Legend
NDVI
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Figure 1: Target study area in the MTRB, Kenya.
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Figure 2: Summary flowchart of the methodology
used in this study.
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Figure 3: 1X1 pixel NDVI time series from
February 2000 to September 2019.
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Local Resource Allocation Model for Quarantine Facility in Response to Infectious Diseases

S. Eom ! and E. Byun 2
! Faculty of Engineering, Information and Systems, University of Tsukuba,
2 Local régeneration research group, Architecture & Urban Research Institute
Contact: <eom.sunyong.fw(@u.tsukuba.ac.jp>

(1) Introduction: Despite the widespread vaccination for
COVID-19, non-pharmaceutical interventions are still
important due to supply and logistics restrictions
(Moore et al., 2021). Facility-based isolation is a
widely used strategy in several countries, such as
South Korea, China, and Singapore (Chen et al., 2021).
In South Korea, many numbers of quarantine facility
called “temporary medical facility” was introduced to
manage patients from the early stage of COVID-19.
Many public and private facilities, such as education
and training facilities, university dormitories, and
hotels, are utilized as temporary medical facilities.
However, finding the available facilities and
scheduling the operation period are the main obstacles
to securing the necessary facilities. This study aims to
develop the resources allocation model for the efficient
operation of quarantine facilities in response to future
infectious diseases.

(2) Method: First, this study developed the resource
allocation model for quarantine facilities considering
the cost of rent, the number of staff, and the patient
transfer to the facility. Second, we set the two infection
scenarios (current and higher level) considering the
actual number of patients in Chungcheongnam-do
Province, Korea. Third, we applied our model to
suggest the operating schedules with different intercity
transfer strategies (Centralized and decentralized
operation). The centralized operation, similar to the
real operation strategy in Korea, selects the quarantine
facilities without considering patient transfer distance.
In contrast, decentralized operation limits patient
transfer within the neighboring city as far as possible.

3

“)

®)

Result: Figure 1 shows the result of the resource
allocation model in the 1.5 times higher infection
level than the actual situation between December 1,
2020, to January 29, 2021. Even though Centralized
operation shows high efficiency considering vacancy
rate (about 15%) and staff, but causes the long
transfer distance (46 km/person). In the case of a
higher infection level, the decentralized operation can
be considered because it shows a significantly short
transfer distance (29.5 km/person) and a small
vacancy level gap compared to a centralized
operation. Applying this model can contribute to
preparing the local resource utilization plan in
advance of the epidemic by clarifying the important
facility and schedule.

Acknowledgments: This study was conducted as a
part of “Establishment of the System for Using Local
Spatial Resources in Response to Infectious Diseases
-Focusing on Temporary Medical Facilities” by
Architecture & Urban Research Institute.

Reference:

Chen, S., Chen, Q., Yang, J., Lin, L., Li, L., Jiao, L.,
Geldsetzer, P., Wang, C., Wilder-Smith, A., &
Bérnighausen, T. (2021). Curbing the COVID-19
pandemic with facility-based isolation of mild cases:
a mathematical modeling study. Journal of Travel
Medicine, 28(2), 1-11.

Moore, S., Hill, E. M., Tildesley, M. J., Dyson, L., &
Keeling, M. J. (2021). Vaccination and non-
pharmaceutical interventions for COVID-19: a
mathematical modelling study. The Lancet Infectious
Diseases, 21(6), 793—-802.

oo Obbec | Isbec  220e  290ec  Gshn Zn | don 260

(c) Centralized operation schedule
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(a) Patient transfer in centralized operation (b) Patient transfer in decentralized operation (d) Decentralized operation schedule

Figure 1: Example of the resource allocation results.




Research Abstracts on
Spatial Information Science
CSIS DAYS 2021

D10

Evaluating multiple greenness measures in Tokyo

Xinrui Zheng !, Ryo Amano *> and Mamoru Amemiya
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! Master's Pr%ram in Polic%r and Planning Sciences, Universitf/ of Tsukuba, 2 Master’s Program in Service Engineering,
su n

niversity of

(1) Introduction: Urban greenness is thought to be a
critical factor in promoting people’s health. There are
three distinct objective measures of urban greenness:
green space ratio based on land use dataset, vegetation
indices based on satellite imageries and street-level
greenness. A study was conducted to examine the
agreement between these assessments as a preliminary
examination for the assumption that combining these
different assessments might be able to better reflect
urban greenness characteristics related to health.

(2) Method: The study was conducted in Setagaya ward.
The green space ratio based on land use dataset is
obtained by calculating the ratio of green space area
(e.g., parks, sport field, agricultural land) to the entire
space. Over-view greenness was defined as the
percentage of land covered by vegetation (e.g., rice
paddy, crops, forest). Street-level greenness was
determined by the average value of sample points
within an area. The street-level greenness of a sample
point was calculated by the percentage of pixel
assigned as vegetation in streetscape images from that
point. We used a scene parsing deep learning model
named Pyramid Scene Parsing Network (PSPNet)
(Zhao et al.,, 2017) to extract pixel belonging to
vegetation from images automatically based on
semantic image segmentation technology.

(3) Result: The spatial distribution of greenness value by

1.

Correlation analysis (Table 1) shows that the over-

three assessments are displayed in Figure

view greenness and green space ratio are strongly

kuba, 3 Faculty of Engmeerm_%
Contact: <s2020474

formation and Systems, University of Tsukuba
@s.tsukuba.ac.jp>

mischaracterizing greenness by land use dataset. Even
though the over-view greenness can reflect the actual
vegetation condition, the still weak correlation might
be due to the coarse data source. Greenness like small-
scale private garden and street trees might fail to be
detected in the coarse data with a resolution of 10 m X
10 m. Based on these results, we suggest that combing
multiple greenness measures might be able to measure
urban green characteristics in a more comprehensive
way.

(4) Future work: Future work will be processed to
develop new assessment combining these single
indices in some way. The focus of our future work will
be on the impact of the new assessment on various
health outcomes.

(5) Data:

+ Land use data (2016), The basic survey of city
planning, Tokyo Metropolitan Government.

* Land cover classification map (2018-2020), JAXA
(Japan Aerospace Exploration Agency) EORC (Earth
Observation Research Center).

(6) Reference:

JAXA EORC, 2021, https://www.eorc.jaxa.jp/ALOS/
en/lulc/lulc_index.htm. Access date: August, 2021.
Zhao, H., Shi, J., Qi, X., Wang, X., & Jia, J. (2017).
Pyramid scene parsing network. /n Proceedings of the
IEEE conference on computer vision and pattern
recognition, 2881-2890.

Table 1: Pearson’s correlation coefficient (r) between three
greenness indices.
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Figure 1: The spatial distribution of greenness calculated by (a): green space ratio, (b): over-view greenness and (c): street-level
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Artificial creative destruction? Dynamic causal effects of the tsunami during the Great
East Japan Earthquake

Takahiro Yamada o

Department of Geography, Pennsylvania State Universit
Contact: <tky5118@psu.edu> / <takahiro.yamadajpn@gmail.com>
Web: <https://sites.google.com/view/takahiroyamadaswebsite/home>

(1) Introduction: Among a number of natural disasters,
the 2011 Great East Japan Earthquake and tsunami is
the most expensive natural disaster to date—the
aggregated loss is estimated at about $210-235 billion!,
followed by Hurricane Katrina in 2005 estimated at
about $161 billion?. However, the rigorous causal
quantification of the catastrophic loss has been
hampered by detailed data and reliable empirical
strategies.

(2) Method: Leveraging the number of tsunami-related
monuments as an instrumental variable, this study
estimates the short to long-run impacts of the tsunami
on the subsequent economic activities proxied by
nightlight intensity.

NTL or POP, post—tsunami
=a + BINUNDATION_DUMMY; 5011
+ yCONTROLS + 6, + ¢;

INNUDATION_DUMMY, 501, = a +
bTSUNAMI_MONUMENTS + cCONTROLS +
67‘ + e;

(3) Result: The estimation results show the dynamic
change of the tsunami impacts: negative in the
following 2 years of the tsunami, no robust effect 3
years after that, and positive impacts 7 years after that.
Contrary, the results also show the persistent negative
impact on the population density.

Massive reconstruction funds on public investments
are deemed to facilitate the quick physical economic

0.270*

| | D.’IG44 D.134l 0.0901

-0.0682! f |
-0.220¢

o [-0.471 ”*+

A -1.004**

1.5

T
Tsunami inundation dummy in 2011

‘OZOM * 2012 * 2013 ® 2014 = 2015 ® 2016 2017 2018‘

Figure 1: The chronological change of the effects of Tsunami

on nighttime lights intensity by Shikuchoson from 2011 to 2018

! The range of the estimated cost is based on the cabinet office of Japan
and Ranghieri and Ishiwatari (2014). As of June 2011, the cabinet office
estimated the direct cost at JPY 16.9 trillion (US$ 210 billion) of which
JPY 10.4 trillion for buildings, JPY 1.3 trillion for lifeline utilities, JPY
2.2 trillion for social infrastructure and JPY 3.0 trillion to others. The

recovery in the affected areas, but ironically, they do
not necessarily help people back to the locations.
Table 1: Comparing the elasticity of the effect of the tsunami in
2011 on population density and nighttime lights

(1) IV/2SLS (2) IV/2SLS (3) IV/2SLS (4) IV/2SLS

Log population Log nighttime lights intensity
2015 2020 2015 2018

Tsunami inundation 01445 0116 0164 0270%
dummy in 2011

-0.0802 -0.0501 -0.14 -0.133
Pre-Tsunami population
per squared km (log, v v v 4
2010)
Prefecture fixed effect v 4 v 4
Kleibergen-Paaprk Wald 5 38.6 38.8 33.6
F statistic
Sh]kuch(fon with 'the No No No Yes
Tsunami innundation
Observations 1,880 1,884 1,837 1,850

Source: Standard errors, clustered at Prefecture-level, are in parentheses.

Note: *** p<0.01, ** p<0.05, * p<0.1.

(4) Data: Tsunami inundation from CSIS, University of
Tokyo, tsunami-related monuments from Geospatial
Information Authority, nightlights from NOAA and
harmonized by Chen et al. (2021), population from the
Government of Japan.

(5) Acknowledgments: This study was supported by
Joint Research Program No. 812 at CSIS, U Tokyo.

(6) Reference:

Chen, Z., Yu, B., Yang, C., Zhou, Y., Yao, S., Qian,
X., ... & Wu, J. (2021). An extended time series (2000—
2018) of global NPP-VIIRS-like nighttime light data
from a cross-sensor calibration. Earth System Science
Data, 13(3), 889-906.

Ranghieri, F., &  Ishiwatarii M. (Eds.).
(2014). Learning from megadisasters: lessons from the
Great East World Bank
Publications.

(7) Related literature:

Yamada, T. and Yamada, H. (2021). The long-term
causal effect of U.S. bombing missions on economic

Japan  Earthquake.

development: Evidence from Ho Chi Minh Trail and
Xieng Khouang province in Lao P.D.R., Journal of
Development Economics, Vol.150 (C), May 2021,
102611.

World Bank estimation indicated that the cost could reach up to US$235
billion (Ranghieri and Ishiwatari, 2014).

2 An estimate by National Oceanic and Atmospheric Administration
(NOAA), retrieved on May 7, 2021 from the following URL:
https://coast.noaa.gov/states/fast-facts/hurricane-costs.html
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Effects of topography and geology on vegetation recovery after shallow landslides

(1) Motivation: Shallow landslides are instability events

Chenxi Zhong ' and Takashi Oguchi ?

! Graduate School of Frontier Sciences, The University of Tokyo,
2 Center for S%atlal Information Studies, The University of Tokyo

ontact: <zhongcx@csis.u-tokyo.ac.jp>

(5) References: Gonzalez-Ollauri, A., Mickovski, S. B.

that lead to mass wasting of soil and vegetation in
sloping areas and are commonly triggered by intense
rainfall (Gonzalez-Ollauri and Mickovski, 2014).
Since vegetation is an important factor influencing the
occurrence of rainfall-triggered shallow landslides and
reduces the likelihood of landslides through different
hydromechanical mechanisms, we should conduct in-
depth research in this field for disaster risk
management. However, vegetation recovery processes
after shallow landslides and their influencing
multivariate factors are not well known. Therefore, the
objective of this study is to clarify the effects of
geology and topography on vegetation recovery after
shallow landslides in the Shobara district, Hiroshima
Prefecture, Japan, and the Obara district, Aichi
Prefecture, Japan.

(2) Methods: Using both historical and recent aerial

photographs, we extract pre- and post-landslide
vegetation conditions. Satellite data allow us to
understand vegetation recovery processes after
shallow landslides. Using the rate of the Fractional
Vegetation Cover (FVC) over time, we quantitatively
assess vegetation recovery after shallow landslides.
DEMs are used to examine relationships between
vegetation recovery and topographic characteristics,
including slope gradient, aspect, and elevation.

(3) Data:

Aerial photographs

Satellite images from Landsat 5, 7, and 8

DEMs: NASA Shuttle Radar Topography Mission
Digital Elevation 30 m

(4) Results: Figure 1 shows the visually extracted

damaged areas in the two study sites. Figures 2 and 3
show the results of FVC over time as the rate of
vegetation recovery. In the Shobara district, since
shallow landslides occurred in 2010, the annual FVC
before 2010 tended to be stable, then became 0 in 2010,
and has been increasing since then. In the Obara
district, shallow landslides occurred in 1972, and
vegetation recovered quite well in 1984, It was still at
an increasing trend from 1984 to 2002 and then
stabilized with small fluctuations.

(2014) Integrated model for the hydro-mechanical
effects of vegetation against shallow
landslides. Environmental Quality, 13, 37-61.

N
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Figure 2: FVC time-series changes in the Shobara district
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Figure 3: FV'C time-series changes in the Obara district
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Correlation analysis between topographical characteristics and land surface temperature
in the Brogger Peninsula
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(1) Introduction: We focused on the glacial topography
in the Brogger Peninsula, west of Svalbard. Recently,
significant glacial shrinkage has been observed in this
area. This seems to be related with climate warming,
and the resulting rise in land surface temperature
(LST) affects the retreat of glaciers. However, LST
shows differences according to location and
topographical characteristics (Bertoldi et al., 2010).
To identify the correlation between topography and
LST, this study examines the sensitivity of LST to
topographic characteristics (slope, aspect, elevation,
and topographically controlled solar radiation) for the
Brogger Peninsula.

(2) Methods: The Brogger Peninsula has moderate-relief
terrain and glaciers that cover it. Since land surfaces
and glaciers have large differences in their
composition and thermodynamic properties, it is
necessary to look at them separately.

The materials for analysis in this study were provided
with three steps. First, we made a false color composite
of satellite imagery by combining the bands of a
Landsat 8 OLI image, and glacier boundaries were
extracted visually using the composite. Next, we
conducted the atmospheric correction for the thermal
band digital number (DN) values acquired by the
Landsat 8 TIRS sensor and computed LST values.
These values were presented as raster layers (Fig. 1).
Third, using a 20 m DEM for the Brogger Peninsula,
we obtained raster layers of topographic parameters
(Fig. 1).

We masked glaciers in each topographic layer using
the glacier boundaries obtained through the first step.
Then, we analyzed the correlations between LST and
the topographic characteristics.

(3) Results: Fig. 2 shows the correlations of topographic

characteristics with LST. In all areas, aspect and solar

LST "Elevation Solar radiation

Figure 1: Terrain analysis images of the Brogger peninsula.

radiation generally showed significant correlations
with LST. Each correlation coefficient (R?) was 0.2897
/0.3009 for the whole area (Fig. 2-a), 0.0446 / 0.0089
for the glacier areas (Fig. 2-b), and 0.3423 / 0.5363 for
the non-glacier areas (Fig. 2-c). However, the
correlation between slope and LST was the highest in
the glacier areas (R?=0.2072). The high LST values at
gentle slopes imply that they are highly related to solar
radiation. In the glacier areas, other factors showed
significantly lower correlation coefficients than in the
other areas. These results are due to the remarkably
low LST values on the glacier surfaces, and do not
properly reflect the topographical characteristics.
Therefore, it is inappropriate to evaluate both glacier
and non-glacier areas at the same time.
The aspect values between the glacier and non-glacier
areas show a completely different plot pattern (Fig. 2-
b and 2-c). This explains the distribution property of
glaciers concentrated on the northern slope. This is
also related to solar radiation.

(4) Data:

+Landsat 8 OLI/ TIRS imagery: LCO8 L1TP 218003
20200727 20200908 02 TI1, Band 10 (2020) USGS
* DEM: SO Terrengmodell (2014), Norwegian Polar

Institute

(5) Reference:
Bertoldi, G., Notarnicola, C., Leitinger, G., Endrizzi,
S., Zebisch, M., Della Chiesa, S., Tappeiner, U. (2010)
Topographical and ecohydrological controls on land
surface temperature in an alpine catchment.

Ecohydrology, Vol (3), Issue (2), 198-204.
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Figure 2: Correlation between terrain variables and LST.
(a) Correlations for the whole peninsula.
(b) Correlations for the glacier areas.
(c) Correlations for the non-glacier areas.
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