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2017 Sendai, Japan
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2015 Kathmandu, Nepal

2014 Yangon, My

2010 Kobe, Japan
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2008 Beijing, China
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Study of self-governance and regeneration of public space called Back Drainage Space in Yangon, Myanmar

SyUY—EVYUIVICEVTHE R ICEA Nzl i
(LLF.CBD) M%)k 75> EIZBack Drainage Space (BDS) &R
[ENZEKAEMAEEIVEAVISRAIMIZKTON TN, §
RTRYLN=-HENDZERIECBDRN A T188NFT (2K #9128
km, EFE145 M) FEL. TAREKEBEFBRELHEHON TS,
Hh E 7R (SIS EESN TELTHWERYENFHSN
TN DTz, 201 7TEICBDSE AR TR ELTHAET HPI(PI) B
HEMEEITEOTEESH. BDSOAZI2=TAERELTOEE
HARESNT=, BDSETRED-OD A HTERELTHETHIL WE R -L__,.E;hgnduw
IF ERDEFRBEORECHRHTAZTADREICDENLEE B T = e
ZBM. FNIEHWEREZERT ELEZEWKL, HHHAROFELNS
FEEDYUIAUICENT, [AE2FHTRET, EOLIBELLERZE
LTULKMEWSHEEREDNSUREEETILEND D, F1=.
ERERNSEIEMDSLTEFEL. BEYMOME ’ri«‘%&;ﬁ
BEOERLZEN—FATOREED RELABELEHA, N—FK
DEHFICIIFMEBHOEENDELSN, BRICITABREET D,

2&5}}%‘6‘[;‘ b\o_c-F7ng7kmtb_cg‘r@é;hf:gﬁﬁa){ﬁb\ﬁ 1856 Plan of the town of Rangoon One cityblock\-dlhf;straals.&
OEEHEZZTRFTAERICETINAEEZ . BDSOZEREYFMEAS  (source: India Office Records (I0R) V/10/2) & Back Drainage Spaces
FMEAQREMERH TS L TRELGERBILEDO-ODOREETolz. HEMEENERLIZP JIZLY . BEShT-B
D SOFAFEIFEA . A A—DELWEBINSLGETRITNRZEL-5LI-—AT.BDSIZ7 VR T HHHFEERDHEERMNE
LN(REmE) . PISMTHERMNBREMNTHS (NEM) | BENEZERHTOBE (BE)GEDFEENHSMICHEST=,

m Background
T = R "7 7] Yangon as a rapidly growing post-colonial city: Old colonial city ~ L0SS of public space & relocation of street
/ retaining uniqueness with colonial urban fabric and heritage, however, ~ Vendors: Sidewalk has been a place of social life
; due to the political change and economic growth, the city is developing but due to recent increase of cars, government
|| rapidly, changing the cityscape, losing the uniqueness reduced to mak more parking space (2012)

iwss

1930 Sule Pagoda Road,, .

ource ttp:/lyahgontime%achine.com
Is there enough consideration to conserve the uniqueness of Yangon? [
Is there enough open space for the people? F
Is public safety considered in the midst of urban development?

source: MIMU

District Map of Yangon Region

History of Back Drainage Space goes back to colonial time
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*  low-rise, low-density, family-like relationship BDS closed BDS clean-up
+ BDS used as socializing space, playground, passageway for security effort by city
+  Regularly cleaned up by mandated “Saturday Voluntary reason governmant

Cleanup”

“Alley Garden Project” by a social enterprise: A place-
making project to revitalize “trash alley” into a community
garden was implemented by a social enterprise in 2016. 8
alleys were completed as of 2019 using participatory
process w/ cost-sharing model (20% by residents, 80% by
social enterprise). The project has inspired many citizens
but without proper maintenance, garden can go back to
trash alley...> needs for a sustainable management!

BOS as “rash alley” (Doh Eain)

BDS as socializing space (Yangon Heritage Tmstl BOS clean-up effort by the city



m Findings from previous studies

Main findings from previous related studies* revealed 3 However, the city accepts
reasons why BDSs have not been utilized: the use of some BDSs Th )
e authors consider BDSs as
1)  The spaces have been filled with garbage and/or transformed by the Alley signiflijcant urbar: assets as
privatized and difficult to manage among the residents; Garden P_rqject (AGP), they have a potential to
2) phy@cal access from a bU|lId|ng or street to BDS is Pelf;?i:eolgl(; L;Snedditfsr a become shared urban space in
g?:;i?ig;f tt:;/ ?a\ls.ck of staircase and locked gates upsefulngss & rocognized > the CBD where litle open
! . space for the people exists..
3) The use of BDS is prohibited by law (YCDC Law, exceptional? P people exi

Chapter 29, No. 315)

*Previously presented or published papers by the authors;

. Matsushita, T. et. All, “Study on the revitalization of Back Drainage Space in Yangon city in Myanmar; Investigation on the alley revitalization project implemented by INGO and the local
community and its impact,” AlJ Journal, March 2020

. Matsushita, T. et al., “Impact Evaluation of Alley Revitalization Project in Yangon and Investigation of Potential as Urban Commons,” Great Asian Streets, National University of
Singapore, December 14-16, 2018.

. Matsushita, T, Meguro, K., Kubota, A. (2018). “Comparative study of planning history, spatial development and sociological significance of the back alley in Yangon and Singapore.”
Conference Proceedings Vol 18 No1 (2018) of the 18th International Planning History Society Conference, Yokohama, Japan, July 15-19, 2018.

m Objective & research questions m Survey method
- Despite positive effects and prospects brought by the Alley Garden Project by Field survey was conducted during Jan-Feb 2019.
Doh Eam, majority of BDS (170+) slill remain underufiized. Target Method
* Considering the neads for more open space for the peaple in downtown -115BDSs in 4 The study used 2 kinds of data to make

‘Yangon, BDS can provide the missing space WITHOUT saecrificing any
existing structures
= Butin order to use the space, there are many issues including safety

townships in the CBD analysis;

- 88 out of 115 data was

used to calculate values 1. direct field observation
o+ - . .. 1) Structural condition (staircase, ete.)

| 2) Non-structural condition (usage, etc.)

|

Objective |

= This particular study focuses on a ical aspect of accessibility fo the BDS. |

considering its potential risk in the case of disaster if no appropriate | i 1t k

evacuation scheme is in place | || 2. building data |
} {

1) # of buildings per B Ié

= Survey was conducted to grasp the actual condition and identify issues, and to | 2) Building usage 1]

discuss possible resolutions in relation to the role of BDS

| 3)#offloors i

R h Questions & expected Jusion of the N | . ‘!
= How can BDS be utilized in a sustainable manner — what kind of management If H
system is needed? — |

= In what way, preserving and utilizing of the BDS benefit the city of Yangon?

m Findings: spatial characteristics - typology of BDS and surrounding area

Type of space Shape (WxL) | Physical characteristics Spatial characteristics
i
- . entrance at longitudinal direction, possible to pass .
o A | BDS - open toN-8 axis 486mx250m | 4ro0gh, visible from “outside’, narrow, straight courtyard, | enclosed, -
No entrance at longitudinal direction, Not visible | 2ll€¥’ exclusive
B | BDS - no access from N-5 4Bmx220m | HO e e ctetight
o | 2| SoS-oneside 3mx15m | Small open space aley,dead | 1 patueen ;
B | SDS - both sides 3x34.6m Passageway end public & semi-
private,
o | A | Enrance 10805 (vS) 4.6mx? facing the mainroad / sidewalk transitional,
threshold boundary
B | Entrance to SDS (E-W) 3m x? facing the side road .

o 115B0S Suvey (itakh SOUCE: DT SUvay & Yanpmn M e )2 (B RHER UY: oot TSNS Zrm
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m Findings: issue of accessibility & analysis of regional difference

1. Issues of accessibility 2. Regional difference: accessibility, trashing a
el » . r

Trash leve

BN .

3 types were observed; 1)steel stair in alcove, 2) Jbbi e | ¢
steel ladder attached, 3) concrete stair in alcove. ’
On average, there were only 12 points of access s
from 39 buildings to the BDS (9.5 staircases, 2.8 ovaetans [ — :
ladders). This study found that 31.3% of buildings [ b
facing the BDS have second means of egress, but oy m—
not utilized due to neglect & privatization. Why?

5 challenges concerning the improvement of the
accessibility are; 1)Physical_difficulty to create
space for installing new staircase; 2) Financial o r '
difficulty and 3) Managerial difficulty in consensus

building among multi-unit owners of a building. Despite various challenges and a lack of incentive, the potential of BDS as urban space is great and it will not be
This study suggests reasons the BDSs are not neglected because;

used are that; 4) Legal: the existing non- 1. Scale & impact: Total of approx. 28km long, 140,000m?2 underutilized open space in downtown has an
conforming buildings are exempt from installing unquestionable value

the stair;, and 5) Awareness: despite an 2. Economical: no need to develop a new area, just "utilize” existing spaces

unpleasant situation, the residents can ignore and 3. Public: the BDS is a public property and despite the pressure of development, the city government recognizes
survive without using. its uniqueness

-
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The 18th International Symposium on New Technologies for Urban Safety of Mega Cities in Asia (USMCA 2019)
12/10/2019 Tue. FFRPPTEIBEL

Mathematical Relationship between
Minimization of Travel-time and
Detouring Behavior on Grid Networks:

— A Case Study of Yangon Downtown —

Yudai HONMA and Kimiro MEGURO
International Center for Urban Safety Engineering (ICUS) Institute of Industrial Science The University of Tokyo

Traffic Flows on Roads

 Traffic congestions
— Frequently occurred in many cities
— Reduce the potential of road networks
— There are plenty of reasons
— Road width, steep slope, long tunnel, network topology etc.

¢ Downtown area in Yangon—city
— Highly populated area
— Suffering heavy traffic
— Typical grid—like network

— Hierarchical networks with
narrow secondary roads

Map of Downtown Area

WARD Q

Typical grid—like network




Map of Downtown Area

Many cars are
parked on the road

Number of narrow and secondary
North—South streets are existed

* How these “bottlenecks” by parked cars affect to
Purpose traffic flows in downtown area?

- Travel “time”

- Travel “distance”

- Traffic “volumes”
1. Mechanism of traffic—flow increasing

— Mathematical relationships between travel time,

travel distance, and traffic volume

2. Numerical examples based on GIS data

— Consider the situation if people would use
the shortest "time” route

Shortest Distance Route

[Relationship 1]

e |If travel speed is the same in any streets
e Shortest “distance” route = shortest “time” route

Shortest Time Route

[Relationship 2]

* If the speed of arterial roads > secondary roads

e “Distance” of the shortest “time” route
> that of the shortest distance route

30
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Distance (X Traffic volume

* [Relationship 3]

There is a mathematical relationship between travel distance and traffic volume
* Equation has been proposed by Koshizuka

/ORV'f (r)dr = .LED F(x)dz

Total amount of distance in a region Total amount of traffic volume in a region

T. Koshizuka, “Comparison of Road Network Patterns with Respect to Travel Distance and Passing Volume,”
Journal of the City Planning Institute of Japan, Vol.34, pp763-768, 1999.

Numerical Examples

GIS data of downtown area -Road network data + Building data

— e e
0 200 400 1000[m]

Numerical Examples

GIS data of downtown area -Road network data + Building data

0 200 400 1000[m]

Assumptions
Idealized secondary North-South streets

vy = 20[km/h], vs = {20,10,8,6,4,1} [km/h]



v1 = vg = 20[km/h]

When both speeds are the same
- North-South flows on arterial are only a little because secondary streets are convenient enough

- Average travel distance is 1,663[m]

—— —
0 200 400 1000[m]

vy = 20[km/h], vy = 4[km/h]

When both speeds are the same
- North-South flows on arterial were increased because they avoid to use secondary streets

- Average travel distance is 1,740[m]
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—— —
0 200 400 1000[m]

vy = 20[km/h], vo = 1[km/h]

When both speeds are the same
- North-South flows on arterial were increased because they try not to use secondary streets as much as

possible
- Average travel distance is 1,794[m]

—— —
0 200 400 1000[m]

Conclusions *Mechanism of traffic-flow increasing by parked car “bottlenecks”
-It reduces the potential of road network in terms of “distance”, “
*Numerical examples Distribution of traffic volume in downtown, Yangon

time”, and “volume”

*Future works
- Relationships between travel speed and traffic-flow
- The speed of streets would be slowed down by the increase of traffic-flow

- User equilibrium problem

- Large scale analysis
- Inflow and Outflow whose OD points are out of regions

32



33

4.1.3 R S B BE S

REFHT HUS / hBBBEEEFE S T¥ http://geo.iis.u-tokyo.ac.jp/

FTE- BRELSHARBRETO-—BELET—XERETOER
BEKRFACHSTDA 7 ZEERMOBREE T OEABE
1t BG5S ARBAAE O 7 8 DERY) £ o«

@ =

FEISEICUSA—T UL IFy F—EERE T ERNRKERESE2019F11 A 138 I12F#E

(1] ER2BEOBNBIOER

BHY BB OHERFEEIC T D B 2R RICOW T, 2EOERE HE R TMmREORR e IA L, RO
BHEMD,

EIPNSOHS T TH % —BIRE SN DB ~DOXIISR . “ER i O faE BRI I1T 2 ik T 22 {Hﬁ%%ﬁkﬂlﬁ/\
i (201748 H ~20184E5 1) IC Thim S 7o, Ak TR RIS RBUBEHEERF ~ D 2 & L TORMMEXIRIC
IRDSE DS, HEFFEPLITARER” TH o Z &, Bl F 2RO LT ORBROIMA 2 et 5 :
LR DOIMEIT ST D Z BRI N,

Atk EEOHETH ORBYEAEL TN IV T H MEXR AR L 2 5O F T, FEiTomMmE -« 7—
ZRMIRE A - L, ENOEENT 577 v b7+ —LOWEL BT,

HASSANFEETE - 7T v M7 4+ — LEFIIWIT T

- kIR C B R e G L EMIRYZRBIME, a8y N CHEARZGERE R OEGE L UL O RILE DI

15

- TEWIL & RIE - FEATEBIOREIT - (RTREZRHPH ©) 2IMBIRE AL L 0 £ L7 28R BE O TR O -
HPIZ

CARTZ v =7 M, EOBHORNZITV, #EmDH a5, 26 TSN EHHRE2EH L THPIZH
T D
[2] #=

E1RBRE TE RN EERE —AENDERMREREICAIT AR SBEBRO LR —$35E ICUSA—T VL Fv—)

AEF AR T A 201935 11138 (k) 13 :30~17: 00
TR ERE [ 7L 11A14H (K)  10:00~12:00

Yt Y URY T A ﬁﬂﬁ%é?ﬁﬁ{ﬁﬁf B Mz _ g R—L
Y RARBOER LSS . BHERFENRR Y — L R

E=X(id ﬁ)ﬂﬁ%éfﬁﬁzﬁﬂﬁ%ﬁﬁ AR A 2 A TR E R e v & —

#%iE  ELEINECRRAMIERT. (—fh) LoV Ry U RS
BERFELY L M W ¥ —

HESOY—7 1y b

W358 3
ICUSA—T L5 Fv—

AL i o s
ﬁﬁ?g;ﬁ WRERE ks paC L

== B 0 ) ol B Bl ﬂﬁﬁL—I‘IH‘r AREERDIN ~ TRECEB:MSME waiT Snn

:JJ [EALL irwzv ad=5

¥ ¥ A fpy L m - S R T R B W S L S A
:--~r FA—REXT ANAE

'i AEERGREN ARNARSRE ANENEEES A8-5
l&“ J:T’FIHQ rl::l!‘lﬂlﬂlﬁ LTS

=
mF HA'RQI! ABRW MNTE 2 MRS RN

T ETEAT '.‘. Hﬁﬂﬂ
1650 It:;ﬂum HExy GN-K
1RO
18- (R 1C0R)

ﬁgmm BRARNIRA S vmmnrscuan 1o

'Fﬁﬂﬁ ESN LY k!’lllTM!i HIRFIEATI

f Fke=
1 1 L 14 Il-*‘l -a x T‘ﬂ!ﬂl-l“ﬂ =44

10000 ~12:00 DO _HEIRHALE

3 ATEm ;g:#‘gﬁ:ajl: e "‘:.:':ITI‘I wAM— LR
BT = by 410k 0 B0 PO= T

EEWLAA

TR0 E% b L
Bl L [T
JF-th“H Crafi et by S




[3] E1EIKE T ZiRx REAS S B e
2019411 H 13 H (K) . BT RZFPAEFEREMFIETT 2 X s g VAR —/WIZ T, &35 [|ICUS F—F L7

F v —. BIEIEE 2R REE S S R T AR S s, TEERAY B RGO SR ) 7= %0 R

&ﬁ%@ﬁﬁJ%m%tb [E - BIBREOERE RS, TRKEFHRS, SHEEHE, 4/77@ﬁﬁ
B D B2 D )T 2 & T o B0 N BN LTz, BUR KRS, B HIIREBORB AR D1E D,
EﬁﬁT SRR & eI IR LT S E T, ALBRTT. AT BRI BEEER LS H D | /\"z‘w
TAAT T a r TIRYBSENLEN LZEMFELIY AT, 252K CEEMMRERIC
=5 %O MR Em STz, 5%, aal@%‘rﬁﬁ?@Ek?Mm\ﬁJﬂJ/J #ic b\f%ﬁ(ﬁ&xﬁ%i)%%k
RBWNOHF T, BRI T oM « T2 ORBRA L c EH L UEHT 577 v b7 4 — A
DOFEEAHE L, 2EOMERICEDL D is EBREROEE LML T o &, 2N aikiiT 25
ﬁ#é%f%é E BRI Tz,
FN1LA 148 OR) i, AFBEOFET FICEMIE GEBAEE & OZSIRRHEIZE IS U 72 By faRR R aEAn &
A@%%ﬁ? ﬂﬁﬁuowf®ﬁn%%)T%%LTV%%%%%%@W(ﬁfﬁ%%ﬁum%)@
RS 232 Uiz, ARBRIRIT, 28R OMavR G E &2 5E3 5 72 DI RRBRE I T I A TAIC 22 & /i

Ui it 7)o 223A FELEA OMERE 2 R8T~ 2 b D T, IW%%@LT?DODHEQ%LJ:MO_&%%D 10245 D

SINER> > T, NEERZOBNMERB LOSMET # O ZTE R, D, Bl FZFREEIZRE 95 a2
==X EBLOm SRS N,

(4] BmE FERMRERSS VRO LRNE

4)-1 Faroin

13:30 R BERFE ZREF_HGFER)
%ﬁ?wmwimk%&ﬁ% KRKE RFHT

14:20 HE TZERRICBIT 2EOHM E L IR BORR S FERT

B A IE 7

BEBMERERE EE L

14:40 R
15:00 REWVTF A A gV
~FREVERTIIC 31T B Mt SR ORBROILA & 5% OEEE-
a—F 4 R—F— HWRKRZE RHHT
RERY R B
EH L EATEOR S R AT E AR 1 A 7R EREBREER EE—IL
& R THE B T KB R B B ERAERRERE LCFE
FLIR TSR R AER ERERRE BRED
PR S SFE  EAEFFRE)

RE: WETRERA
ERTIERRRE TE #EZ

BRIR T T AEER TAREBKRBREE EBroE8E
16:50 EWRKABRIE R DR BERTE ZHFH
17:00 i

(4)-2 GEMEHE
PR A GO T, VRV UL THEINTZEE & FRRIZEL T, BEEENT. Y ERAEER L ED T
BROBMERNCEE T 5,

BT R 22 RS S O AR Y Y LG H

BT R 22 ﬂ@%ﬁfkﬁf’é(y\ﬁ% RRRY: ZEBm1
FETH T 225 R 81T 2 [E o Ehla) E HHANBORB A AFIERT 8 ARSI AT TR

HEEEARA S ERE R
BITHIZIT 2B mE FZERAROR Y A (ZNETE I NND)

fER T B T AKE R BENE KRR AR R KL
FLIRTH OB T 244% R ~FR304F Ak B s IR D X 12DV T~

LB R EAREERHERRR R D
MFTHIZ I T 2 B T 22305t 5K O RE B F W5t ORI

MR B RERT LSRR ITH 2
TAEE B )N D Ix T2 22 R R~ R T AKGE I 31T 2 Bk~

BRI T7KLDBT7KJE KRR BraBgE

34



(4) —3hnE NE%
T URD T ABIMER 169 4
£ 1 BETERMEEREURSHL ISMERNR] (75— MEIZE (2 90))

ZINE TR [ERq

SIS S 40 gr &

SIEEN
EREIEN 33 i

A 27 T B GER, §RE) o[- B

s 7 SEEERGER, #H)
[T

DOt

= BT E
K X%
= REE

9

1

BT A 1
1

5

ENEIE:S

()1 BINET o — METHER
ORI (7 = 7 CH A TR L7 v — MREA 1R,

W | CHD T AN ElSE LRE A 2019. 11,13
Foir—t

AHRIRBHVSFL S TECELE SHROFEROLAELRMTD 22T
ELFOF wir— bz Attt 3 Ldvet

fods, web s LETVIIITET,

https://docs, geogle. com/ forms/d// IFATpQLSAHNUTF o_fd=HZ-TC-2KIMS 3 -
CiT0a56_xw jids4HRShS0LLrgA/ viewlorn Twr—rEfESA b

I ZHEIC2VWTHLI TR &N
L1 OE - @l O4F -7 2REERGHEN, &) GORMER ©Tom ( )
1.2 (DK - RS QT RETHE RN GER) ORM (TX) GOl ( }

2 RMES ey ook ERI T S
O H=Lei=Y @D HEHEF  QUAPLOEN  QTOR( )

8 RV LR SEIREL T,
DE¥EHTHME DME OFd @OfW EE b TTiR
@, BoF~: MEEA T E S

4 Ry S ATREED o AE O (MR ER T
DORETEMOEE: AR QEOWME OWMESOZMAR QRS OEMAR LB
OWFEHROETFEREE GERT TR

B SRIOLIEMERTOBERERT L LE20TYOLIZEEL T 7
(DY B s b P ZdEAA-orhiTdedo Ly ChRskAn

6. B0 TN SRS (77 s b7 e —4) ORECEGTORERRT AFT
L KRV ALMTAIER ERR Y E L SEMAAE T X

WAL E S T K ELR
G oEMicM L TINRRREAF SN SBGEL, MRS ERLECESY
ot 350

e-majl :

X 1 BRI R 2SR SRS VAR Y T AT v — b R



VURT T LDT o — MEFHE R A 2~T 12527,

x2 BETFTERIRERESUROOL ISMERESE] (7U7— FEIZE(£90))

ZINE PR /% 2 [EIf=%
JER - PHEE A 19
M GER) 18
TAGEE B 6
M (FK) 5
LU, 2
IT 1
A 1
el A 1
kL 1
bilhes 1
VR AR A 1
ENEIE:S 34
EH - SREEE 19

90

P 2

mERE - BREEEE
TKRKEEESE

s LT

[R=ak:3

mZERa YL
wEHHE

= Rffl GER)
s RfE (FK)
u|T

= B ffT E R
= AlE

 RKEE

® 3 BETERARERRDURIDL MHo-AEl (For— rEZE(£90)

Mo 7 05k [EIP=% >3
NI OE S| 43
A—)L 12
R—hR— 7
N 5
Lo 3
FNEIES 1
B 1
Z DAl 18

90

o 7= 51k

sEIAD S DER
mt—)L
R—=LR—=
= 3R

LU

m REE

= HTEREE
nZDfth

x4 BETERSKERESURSOL TERE] (77— FEZ (£ 90)

il & B [EIE2%xs
i J& 54
& 8D Tl /2 21
W3 11
ENEIES 4
90

i

= G R

B EhOHTHE
g

= REE

36



® O HETERANRERS

DURDDL TRRGFER] (77— FEIZK (£ 90))

LA 2 [EIP% -

O¥& a2 66
QE M 35
@& i 40
@FLIE T 31
O 37
©@fFIR T 45

it 90

BkE
= DIRE T 2R
- QEOBA
Q&
" @A
" GMETh
" @R™

x® 6 HBETERNKERS

DURDHOL TSEOSM (77— rEZE (£ 90))

L% OB EIRESq
FERIZ B 0 720 41
HENOTFIES ML= 46
NI 3

7t 90

SO

N

= BRI Y -1

s FEADFIFES ML -
[
wEE

® 1 BETEANKERR

DR L TEHRORE) (77— FEZE (2 90)

fE ot

WL D

LW

E#ROsHE

s HETH e FELGL

37

K 2 TR LAORET (BH)



(5] EWRRBERRLEEZON

G)-1 7mr I A

i

« T IRGABRIE I RS
ABE
10:00~10:30 W KA BRIE O
10:30~11:30 R
1. FWD#E 154y AE TR
2. ZERFWTELAML— g 154y
3. ZEifiEA 104y
4~7 Wi L—& - NFWD - ZERNES
. Mav T 204y ATy D3 T R
BIE
11:00~11:30 FW KRR I O
11:30~12:30 Jzie=S
1. FWD#E 154y B TR
2. ZEFHEFTELSARL— g 15%y
3. ZEIREEAL 104y
4~7 MWL —& - NUFWD - ZERNER
- MavE T 204y AP TR

(5) —2 RENE

Y H O RSFENARLER 2 K3IR T,

& » NP
EYAHBRER ZRAER
i 30000 Y
G FARAOREE R b wRty-
TR 1 E— &, T
\ . Eles ) 0 Egﬂ L® I 0 °__Os)
o 3-5 H 5700 | £
E ‘|| Oﬁﬂ O O O \_"_“___3_-3"' O O 0 O%; O ||r
----------- . — " % |
(| semy-5- Crwikm | 2
L O 0 @] 0 of O
e - = T “SMmedde
T e S . () Oﬁ-ﬂuﬂﬂi‘l‘ﬂ?})‘i A T P T y
{  ommmw:amn- ) { smmaresar-vay |
DREES AP (BEI-52Y) ERdoEst
; EMown WESAL 40cm
{ - & 7 AR L R st
2 2 b3 » _@ , l[%;%;r'lr |ARL=FTPRIPIE
trrt 3 ALY O
2|a1
BNE ZRE:
1% ,l FlsoFEH ¥ 3-4 0T Fli-20TR
Gl-2tem o GL3ssm 6L-10em
5n 4m 3n 2R LB ﬂ. _' o :::;;i:‘f"“" 4 ‘.‘ Soen (:::)
@80cm  80x40cm  @80cm  80xd0cm  @80cm EYAX ’“I I R NEADNET iesin
Gl200em  Gl3sam( AT ) GL-10cmiAs ) mEms o (B SO TEmEiw
( ) M' R e

M3 FEMRHBER RS RENAREX

(5) —3ZINE N
- B RRBOE I R RS INEH 102 4
® S EYAHBREBRREFR [SMERRI (77— FEIE (2 34)

SN FTJE Sy 4% Bt &
ENLEfES 17
SREREXAN 12 s Rt %
A 7 7B GEF, #hH) 3 oEl - B
s ! oA VD SRR ECER.
FNTATECE N 1 i)
4
= ERILATEGE A
i 34

38



(5) —4BIET o r— MR
77 TEAE LT v — FREER 4 18T,

. ZHRIC2WTRATINEN

L1 @E- Ak @4-77MleREN,. 86D GRNER @Eofh ( )
1.2 ilies - Bull g @TFAGHTIE GRM GHE) @R (FK) @Fofh ( ]

2. ARFEIIT SEIE Y AT,
DEHTlE M2 Ol OFW G&sbwTrl
@, EOdi~ LRIz E2 TS

3. ARFL TR T T A (B
DSl & i @PDXR%E @ENHFE @B B L— SR
@FMLEpL—5 @EOf ( )

4. REESICET S DN, SEoREEMORRHEIIET S IERLYS RN ELAGEMIET
=1 AN

SHNbOAE I IEELE,
Lo iREM L TN R SIS S5, ARk BRoH I

=il B4

email :

4 EYRFBOER RSy VR Y U LT v — K

FYRBERIER L2007 o — MEFHER AR 9—12 12789,

®9 RYRHBRERRFS [SNERRSE] (Fo7—bEE & 34)

SINETTE 48 2 [Eipas =y P 2
JERE - SREE 16
R GEF) 7
IT B 1
HEEAE 1
FKE A B 1
A 1
ZE AR A 1
BN w PR SHEERE o R GHE)
FHElE Y —RTE 1

— o ITROE o E R
& - s 1 . L
= K 23

HAB I e ;
mEt | s EEER » it it o —BRE

- - = {8 - HIE w i ARAN
FURR - AR B BUGEE 1
e (T?k) 1 s {FESH o5 BECHT IRBEHS

3t 34 = RM (FK)




x10 EYRHABRERRFR MR (77— FRZE (£ 34)

EIES [EIPES g H £
i J& 19
b T e 12
S 3 AR
B EDLOHTHEE
Ept]
i 34
x 11 EYPRHRRERRFR HEKEN>ZAE] (Fo7— FEE (£ 34)
BUTE D > T N [EIF=s = BLRTED N - WA
ABRIE S & Bais bl 24 B )
e — 01 -Eﬁﬁi‘éﬂ%‘&ﬂfﬁ&m
" BEMTE
FWD 38k 17 FWDELE
Hrp L— P 16 - bR L — S EHER
TR LA L — & 16 m iR LA L — 4
22 A = — T A 16 BRERAR O—THEE
/INRLFWD 11 INBUFWD
B 34

x 12 RYKRAREBREZR [SEOSM (77— FEZE (£34)

At DB [EIpaS 'y
LT D 23
WL LN 11

7 34

A DB

s FHLT S sHELGVL

5 EWRRBOER R F RO (BH)

40



4.1.3 B S E BB S I

EHET £35S / RBttL 4> 7 5% http://www.nagai.iis.u-tokyo.ac.jp/

1. WHBRGBOA 7 FHEEERHBREORE

2. BEULEEBEYOMEFMOLOOETF—REZMNAROME
3. HEREERMNE A OBERF Rl O E

4. AVITHFERRMEFHEOERNANDREF

AVISHBFEEDEODEELE

$£1bL1=RCH#&:& it gEFT4E EHIcLBBE
, : T Y@ mraas ) —k

O

S Pull-out region

AU 7SHFEEOBEMEREDERNN~DREH

WA BAREOHGEE BERRO#BFERE
(@4 -S> T —etc.)
A2I5% L & AOBD ! e AUy

i 3 1 BE ST — o
T—RERTAREL -
(FI<H R R AETA) HLOAHIER 4

LILTF—29M SEBHE R —
o 20 g‘%?& ) &0 with E$Eﬁ%€§x ..‘-‘h . o s -
-] [ with MBS .i
qﬁﬁg EREDEBOEE (2018)

EAT SR

20 30 40 50
p

assed Years

50%
c1
09% Ll I
0 10

S T BRAOEE - HEQHE
FanHaHieHE mm) HERELTRIFHHE




TLRARNLROVH)—FI %4 2019. 9, 10A8 %#61% Fe6= pplo-15 BF

[ K A ARERICE T BER - PC ﬁiﬁ%@#ﬁﬁﬁl:%ﬁﬁﬁﬁ& gn ]
B RHEAFORRIEHEER~D
ICT ;&R DTIHEN

Ik %o

WEROEMERARBALS N SEDRESL, EEOK 73 Tith O HRA— K LA GRS T O 1 7V % [ Bz
ADo720 —HT, WHEDTHLUEZFEL COLHITH T, PHE, AWM, HliAARELTw2 2 e EHshTBY, »
EON7) V= 2D PCTHIRMIHIFEEY 35 2 L ROLNT W5, HEOEHEEHMN (ICT) OFEIE, MHREE
ORFALIZAHANTH 5 EWFHEEN TV D, BREMT - N—A Y V7= 5 EIFEN LI A->TH Y, BOEHOW)
AL, FFROBHETH, TETUISFEH SN TV, ¥ 7Ly MR ZH GRS O SRR & s o5
S ORI AH T TH Do BBOMRIIZIE Al OFEHFME SN T D, T2, BERF—F LHlAy NT—2 7= %L
DZEMIEREMAEE TH R EEIE A AR T S L R EWTHE R b, 48, A4V 7T OEEMY L ) —iii RICHE L
THH ) ZEIFEBEICRY, ICT ORMRIGEHIZL Y, HTRICX 24 ¥ 79 B0%ELR EFRALNTVE, =TV F—%,

=787 )y 7 ORRICHIL 72, fGRT— 2 OEAPEEIN TV %,

F—U— N WA AEEE, BRT—-4, ICTIH, ZMER, +—7 7%

1. U ®IC

W7 AERUEORERMHFE I AMAE, FEARE, &
WA LA BARAY 2 FRRE S MR T 10 RIF &%k, &
DORVEDBEEAL L7201, BT AL EIEAER O Edf
LRI OFEE MR L2056 Th ) (BRI
S e S B B B, T ET A 112 D v THid 2007 ~2013
V) M EM AR ET o T Ao 2SO
LFRDH S F 2 THERE SR L, #ilsk S0 bEns
FERIIRT L CISRERTI 2 37 T 720 SOMBET, £ < o)y
ARG NE TEENIBRL ML T e/l
EHHO IR, HIEDHRIEA RS, 728 21E
I OENERTE L Aonb 2 b & kol 2012 4F
2T N 2 AV ORI, BUED 5 IR
FMOBIELL 2 Y, 201 KED DS ) L LTw»
BHHAE, FEBIIEE oM F ALFAETIE 2 [ H O Sl
ENTWD, WFAEAD AMARRE, FHAE, i
ARIZOWTHE, S FEFRBALLIBHIEZE S RSN
BUE X HAMT S B CRAGR EMR OMHRAIZ D W TR A 72
ENTW D, EH D AFEARE B b 333~
FEAGIFIEIE A > FF Y Ay ¥ — %306 FF 5% &5
WITH%. GHL, AMERRLBWLE, FEMEROI
ADHEA TN TH A,

* Kohei NAGAI

RRURFE
AERESATITTERT dEEd%

—77, R (ICT) 2IGH L2 fboilai b
WHE->THEY, WIEN—2ADORGIAA SFE&9EE, EBiGHR
WA O 4 — 7 v 7= F M, —BAOE#RGSE) E TR
BV SOX) BRI EPIREICR 720 EDDER I,
ICT ORIEORFMESTHY, 1 & —3 v bifEHEdl,
Yy 77— 5 i, Al e oR#EE R L, L)
DL DODENY, BREMET — 7 R ADOWETH D, %
WikeE b & B ROBEERS T -4 R AL o722
ETICT L OEEDTREIC R D, TNAEKRT LT LU,
HIBRT = OROGHEITIICEELT, BET—5
EHOH DI T — 5 A G TH 2 2 MlifE % A Al
FUREME R IR LT\ %0 NS A 2 R—2 3 VAl
Tur I n (SIP) A7 FAEFRER - TR - AT RS
MM T M ENREIE AR IESELL0TH
), IHROEEEESE &38R 5 2080 5 OS5 & 15
Twb Y,

W SR OFE 2 5 G RE ORI ICT ~OHIFR
KEV, fE, B, WE, REOY A7 VvoFEfTL, £
DA 7 IVAKRRYEE LFILT 2720120, T8 %Ik
MBI EDRETHY, ZOHEERDEWRT—5 Ok
i HEA TV Do —H T, BAEMENE L OICT HHA
RESNTBVEREL bW i, E0 L) 2ffliz v
52 ENEHSAIBEIEIC L o TRIERM A O HI A HE L
<, ICT $Hlf A& v & 7 3354577 & 51 o 177 B kT oL
A TIXBRAY D 2D L BURTH 5. ATl WAL
FRORG R E RIS T 2R T — 4 R ICTIHH OB
WK, WROWREMEIZOWT, B SRR LEAR I £ 5
FHGE AT & OFEHOBLIN S, EH SO FISHEIRT
M A -CORHLA Z N LoD, ST 5.

2. MHERHREORRT—I -2
BT = 5 N=ADHIUL, HHREAHT CIZTE S

TVAMLVA MY 7Y —}

42



43

OYF&E /FmH O

ERWPETH LY, ZHMHETIER . 7T— 5 DL
i, 20 F—50 [H] AEvEidv i 2nonslik
Thbo TNEIAREWICIE, F—FoMzeTb720107—
FEIFL TRV EHRNTH Lo mIEEI, ik
BT LA HHOIRICIE U CIRBE R i, Zho o
A&LT%H?@ AL ORGSR E D, Aot

KR GOIHEDN R END Y AHEOUED T — & WSO
HITH Y, FROBEHETOW N 2 & 2 BT & 21
HAIZE > TRV, 72221, Abary ) —soUw
FNORESRIETY, SHRALRETEIMMEDOSH L b0 L
WA ORI 72 EDHK THBZ S AT L 2w UEIR
%, MEATHEOAEED A8 TRET I, TR OMEE L
EA2ETTH LA, Rl IEFE CHEEET, AL LT
TETHELZLIRY, KL, 72, HROBE
LRMBIZE 202 & MM SN TH Y, #EGEOT
— & AR OREE & G 5 D8 L v 5,

F7o, Bl 2 EREHRE OMAICELTL, HROM
E%ﬁu%ﬁ%%—yf%%ﬁ,%ﬂﬁ%ﬁéﬂ(w&#
5720, BolfEDOE FTREESNTVEIEELH D,
FLERASES T o 72 ), FRE O ATIMBECAEE TH
%#,%niL®Mﬁ®@mﬁ&%mwa&w;aﬁ%
HThHb, EOXIIEHT L, 207202 EORED
FEEALE 2 O & REE, HMBIZZNICHES TF—%
AL TNG, 2F ), HPEWE 7~ OEILT
BHEDTH b,

F 7z, W AR OGR ST — 51, FEARIICIZH
FAFEE S LB S AT L2 R B T 7 N RS
HY, AT D 728 2SI A3
MEDOF—5 %4 L) 35, HPNKEL, 74—
XY MNORRDLT =Y ERRETLLEPEL D, FIZX
TiE, BoRE Hmt/y—&afaéﬁﬁmwﬁmfw
LDT, TOHBEE, HHPED L %D HHOREERH]
TEHLIE wa§ BB TERZY, 72 2L
R 2T CIULH 2R, RESH—SNDDS, Bl
% b3 C ] IR 4E CHABE L~V S HIIT S LT B A5y
o Tl HHT— & N— 2 %W AIEIE b & T4
ETHAET 22 EPHETIIS A7, BUKTIR, KMy
12k o THRAEEE, WOTOEREEVSAETHY, Th
WSR3 2 A0 v b3\, HEO/NS b )i AL EIA T
R OMEFFIH Y F 134 T, EEERED T o B
EE A, HHEMEPSHLL TV ILAELHY, HET
— I R=A%MB A v bR, T2k AL, BEHEHS TR

FHNWD, WEMOREEN LD, Lo - fHiE
TE@FE’J REBRVPEDH LW,

Db X512, BEOMARMEOBRET— 51, &
DIRNIG K7 7 — & A3 5 A2 FIE & &5 L TRl
NTOVBRETH L, LiFViA, THEF— 2 iEHOIG
KRB 726 ChH Y, 45D T— 5 TTEDLHNIR
THORADP LIRSS, LELT— 5 OMERLRE %R
L, =G0 HEEExmMELTWIFIRE VO TH
o

3. BRF—IR—AD;EH

3.1 ROBRELTEEFETAE

B5D0EDKRERT— I TIRAH LD, BREIRT—7 13
B LTIRZ2LHIbOBMARFECE 2, TNEFEHL
fﬁﬁ&EE%:&m@@F@ﬁT%%»%W&?ﬂ@
RO RHEEEOHERHREE 2 b0 TIUMGRT L
R uttﬁ%m/+Uﬁ%ﬁ%§m%4/7/bt
FTIETHROFEFUNITEEE 25, K- 1 1ZELEL D
WF VAT o 7P TN R OAG AR 42 % HERE A RBAE T
B2 00—FITdh %678, ftfld B EGHRET
A e 4 & Bk LS &mtfgwfﬁ%#kéwﬁ#’
LLCWwb, 70y MIDEEENT IV F v — FTRLT
Who T OIENIFFIZKE WV, DF ) EERERETS
T2 b0bHNUE, BRETRTHBELEFIOBRLH
bo LA LBEDOFEE A D LB EEREET L
THY, fHmEZHEE  EPRETH L. W ALFIROT
M ORI, ERERRE L LT, BWErsE v,

FEME (x)

AR (y)

- SEOTHIL SEIL L - s
@ iwen 0 QO Ve DI
-1 FBETHETHRBRLEEDEIEDF]

Ry 7 AH)VIN— h

- RC 1%
R G AT R e G A
0.0368 @ 0.0541
Bk DER 4]
0 20 40 60 80 100
14
2
5 :
.‘—j‘p( e =]
W4
&
5
6
7
[l PC 1
@éfiﬁﬁiﬁ AT EAR T SR
0. 0859 0.0601

-2 1BIERIDBILEDEIEDF]

Vol.61, No.6, Nov. 2019

11



O Y5 / Fmai O

HOBIZREWBICHANTT — 4 258§ 2 L EEEORT
DN EDGDoTnWhb, 72, Ky 7 AHNIN—=+D
FEbEm L, Ry 2 ZAHNN— FIHHIEIEE L O
Vo FEE S ILBRIHETOBROBERE & THORET
AT 7225, T OBIIERMER % $ifE, RCHE, PCHE
Ry 7 AR W=D 4FEHH (F - 2), HEL 145m DL
RO 2 B, WRIRVCIER NGO 2 M OM A
T, #6735 — L OBEFKTE TN EER L CTHl 24T
o720 T, WG ROMMA KW L/-bDTHY, E
BF— 7 REET— 7 F M5 OILEYTla v, HERHE
Rld, s ORGP BRI S IEH S Tn b,
B, 0L RBEEEETEFTVES S L, RIGED
TGO RRFMATRED £ 9 ICH 2 2 EHIWLETH
bo HLETETNIESDEDRE LT — ¥ b EA %
BrzbOTHY, SFSF LM TEE R L 72 ) BN
DEBT =5 Z M7z LT, IRFEICF Lz
TNEBH LB, BOBEEEO v, 2, BE
BEREG M OMEE D) b b o L oL L - cli 4
FEDSRE B Z LICNA T, EEROMLOREOME, B
BEOFEE, PEKBRREO R BA 7% & B0 [FTHY 72 R o
WENRKENZEREPHEBTH Y, (ZrO—H5N7% T
P, BEEEO X5 ISR E MR OSSR
HF =N R b L BRRT ALENDH S, BIE
DT — 5 OMHRLNEE, BEAORNBEEETL L, K
PeCm % 2ohdk, BB LZOWRETFHNS, LA TH
FHEEFL TV S EDPEMMICA T, EBIZE < 0B
BTITbNTWD, ZO &) RAEFHIBBL O /N S 2 TR
THE AT DIIES TIZ VO T, BHA R & Tl T
119 2 ENLIEND BHIKOKRFZORH M S EAFFL 7
[

32 BETF—-40DER
EREMTIES L OGEDP G SN SN D, GEIL
FEBROIRTZ LG L, HHLUCoOREEBIIC L AT
5D, GET—5 BEOIEHIERENTH 5. R
DITA FTA X EIIE, BEROWRYFTICBBLE0L—
WD B DPBRETIEI RV T2, BROMBGE RS
L—HETIIR L, F=FN=2k LTHRERHES LT
WEHEIC o TWARWEE LSV, BRAMRT — 5 X—2
DF=FBEDHL, ERIZIEFLACREEFT—5THY,
St BN SR L T S & I1H LT
BENBVOEAEHTH Y, SHOTGADIIES NS,
AT OFESHAE F L <, BakmEH I b B AAEA
IGOTWD, & I AL OB DEN % 565 2 o1 3m
GREROIHTH B BFET— 5 OHMRGEHIE, 7%
PR THEIL LY, ZLOHFE=2a—F V4 b
=7 % EOMFTTHRIC LY AL F VAR L THRBED
KRR ON L L LRI DO TEESIT I AT
DFFHHEL T %o BAEOGREMEREEITN LT AL
JAEEICHEEBRMTH D, COENRINIE T — & & 7%
LMEN 2 &5 DT, BOKEOWMMY AT LD
—EALREEINTVE 0, T/, FEFICECOBHO
FHIBR AT A 7 VTR E LTAREINTRDED

C, 72 & 13 Automation in Construction (Elsevier) 7% &
FElEARREE 25 &, HARDEZHERO ALTEHA BIM 12
BT AWl ENE L > TWDZENFD D, ZOFHD
A¥ = RO 3> 7)) — ML L&) 2L D
AL LETH Y, WFEE IR O SR E HARICH
WIS 21%EDH %,

o ALFARO BB EOREO—212, @EICHILL
B EENSL DL DD Db, BEOHTMELE I
7)) — b ORFERCE L 2 &, WH O TR E S E, -
7oL ERAEIZED SRS N TV 5722 8T, EER
GBI EWER T — Y 23 5, FELIIINHTHNT
a7 — FOFHEL S EL 2R ERAASL Y T —
2 (Fully Convolutional Network; FCN) % H\»CHUHIT %
ALY AT L Z2ER L7z (B - 3). fBECHAHE L 0T —
YLy MSENTHLIENF) VI T4 L%, [FEIL
(BRI FEHT Prendinger #04% & DL [FEWFZE T AT O PG
DB MEE b 7272 WIESERTE 225, RiE) 7
=&ty MAFOMTEIZS Y, WIREM TR CHERFEEE
HIIZHEWHEAEECTH D LKL T2, BUE, HE
WIS AT A O EFERIZF 2B A ¥ — g,
WISRIZ, 7ok ZIE U= Y RERGEES A T 0 b O
A BRI IR AT & M3 A Bl s E b s, & I
RO BT % HD 72 W T AIEFIEA~ O @ AR S
TWwb,

T2, BRIAKBOBEIZONWTYH, BELEAIEL

A g

X -3 AlCk2EEBEEMHmE (FCN)

B -4 A& 33&EGER (GAN)

12

TFUVAMLVA NI Z1) =]

44



OYF&E /FmH O

TV 5 R EAD, W ASREED T — 8 N— AL
%o SIRSTRDIEE L 72RO KOHEX, FHTIH
FHEEST AT EDRG TR RWOIL, B2H2SOH M
WEE LD ALFEMTZ AVILE, BEOBE LRI S
KO ERIMOFMEEEAEY T Z L bWREL 225 TL
%o 2F 0, BURIZ EIHEGRA OFANFRAZESIT b %
S, ALIEWSEEZEY 5o e dEe LTy, ko
HEW G EEY ML, HEREREEEIEH T2 2 & b i
ENbo B - 413FESOWZET, BOSHAERS Y M
— 2 (Generative Adversarial Networks; GAN) % i\,
BE L 7SS ORDOME G2 FH S, A FAMPSBEL
TR KR b O TH D D,

AL & IO 7ZZHRZERIZERM L TW 278, AL Twa
T—=F v bOMANE, EBRIHEREHEOMEIICME R
L OMEELEE T RO 2B T M E RwvE, Al
&3 2 EEEA OB O ZEE 12X B2 2 Vs

4. 57y MaRZRVRRAR

ICT {ifi ll CHEFFE ORI 2 AT AD ) b b o &
S BARMICEAEA TV ADIZY 7Ly MKz w7z
R TH L, BRTNMIOY 7Ly MEETO MK,
B TORIRNDES TH L L L b, BET—FOBMR
LEDIT Do PEIRBIE (AR) M L Tk o857 E
RREDEIR, Av— I AL OMEER EDHIFSN
HAHZEESHEATE Y, AMEELHED R 5. HEBTHT
TR B E R M EROIMPIL I L 722 AT A% v
T, BEOHOCERHEBO SROBRITEIBEO TWDH Y,
COYVAT I YR T HREDHIFTHHEDLINT L W,
TG RO FE /NG RGBT » 7V TRt ot
VAT MLV Fo, HMEBEOT— 5 R—ANDA
TIWEEDNAREZ 7 5 2 L THRERHZHNNS (BE - 1),
RRHS CHMICRYTANT 5L, TonL, Xvary
ANOITARD LI L 575, ZOBME2EEYOICTL S

EHWEEIC R B0 SAUTBHEIAN R V. 72720, O
CENREBEDO AT LRI ENTE ST, I
BAGRIETORITIIE T > Tnb, ZZICAIICESH
BEEGRMASHARENS 2 L 2 ML T 5, BT

o AR\

BE -1 270l v MaRICL 2/RRBRAEET

HEDOEERE L CRETIUE, ChEFToFHESE
B LY IERET, KBTI LB D ERIC R Y, HHE
O FTON— NS BAEMIZTE S, ¥ 7Ly FRY A
T LAOBEANE, HRT AN ORIEIZ D %A% 7% EWIRIY
A v %, FHERABARE, BHOEESS VA
FRKIZIED > T EIfF s D,

5. ZHEEHREORMS

5.1 ZIEREHHEELBREEENDKB

WGRT — & \NLE TR D 5 LMW 0T — 5 & OH)
HUFENC Y, GO RS RIEIICE T 5, K57 —
Y REH Ay T2k EORENBITH L, KET—%
B O I IMER AT R L 72 IRE RN, S 72 & olEHi
RSN, BERECERY A7 HEO—BE b 9, &
WAy b= F=813, BROEDNTOHEFHIHFT
B bo F[RHEZHTE S FHI RN R ORI T 2 W
DA TH Y, ZN0OWFERE L OBIEL TFEE 2 5,
W AERURISH LT, HH O IERE T — & L
2y M=o =5 F T, BRETIOEOFE N BT
"B7ar7 7 nxERL, FRBTIR O 9 000 16128 L
CTatEZ 772 (B - 5) 9, i AFLGEO IR &

A (A /km?)
. 10 000~1 900
. 1900~650
. 650~350
E] 350~200
E " [__] 200~0

Vol.61, No.6, Nov. 2019

45

13



O Y5 / Fmai O

TIFFHBEE DS, 5% & CRESBITIEDICZ 5
7B E R YR < TR ORI E O A TFEA ORI 12
KECIERDD 5o EEEIC 2 WIERIZEAKEDE %
FE SIURIBIFIZIBITIEO b0 5 2 &A%, 7ok 2
BANAXL % L, BEREOFERM 2 &2 EET 2
&, ERBRIEHES R WIERIE, TR L R WSS
FNbd, LoL, $TXNCOBREOTREERLZ O LOUL
OMEERT 5 2 L IFHES TIE v, TR L 72 RIKaE 7 0
7T NIGRMER AT SHB CITRR 2 55T %,
RIS LA 1 LU O L D v, ShUc X
ETTEEA 4 000 HET N COTRIB AL, fEsk, @17
LD EED TWFGROH L, THEEHREA 3km DL R &
TS OMNERIE, FHKHE L 817 1L ORI 65 2 5
Wis %77 T =25 & FIF7z, EPBEE A 2 Fei ]
REZBAZS HAE (SDGs) @ [FE— AM DS 2] iE, B
G FEZZ TR HARDIMMEICb HTEE L, s
FEHREICT 2O ICTIHEACTH %, F72, WHFEOF)
MO D MER O ZFHIT 5> AT A B L
TW5 17,

5.2 ¥ROAORD LBERSE

MBI 500m A v ¥ 2 OO N2 AFLTB
D, & ICIHIBO NS A 2 LA ro T b, M
AIEUFIZE o TIE, AR THREOFHE DML 2 &

B0 T D e HCTHEROEFALDHER, HilEHT LT L
%0, SHICBINDNES Z LB TRINTWEOT, Fk

TN IO N T HB BT T BERE, SRR 2 5Hm 4
5T EDWEI R 5 TL bo HROERFLOTFIE, A
I % Z 58 L MR # s ) A D, 7 — & il
E0AHREIZR S (F - 6).

53 AIBET —20OHIFEEADER

E BB OMEROMAFEEIL, HHIMROMEEZ T~
FELERBRNZ LB FHRENE, TO L) BEHEIC, 6
RE@BcE=s ) 735 E LT, AL#ERET—
Y OEHNEZ ONDL, BUE, SGRHAMNL—% (SAR) %
v, BEIMIIEEELATIEI ) A — FVEALTE
MO EEIZ R > TWwhA W, NLEET—7 15
RO ZIEMRICE=Y ) 7 TEL, KERZEGD,
KEBEBIRDPEE 2B R ED—RAZ ) —= 2 ZOTE &
L CHIRFCE B0 MRBERREE ISR ESEEND DS
Hi o A ¥ — FlZdwo T, FiEHOBREIE45» 50k
DDDPR,

HHEOIE, BEPOSHEONTLHET — 5 OREDS
ERERGRORBRE LT T D% %, H Y RITD
BREMRICHEDTD (K- 7)9 7 ¥R 7 TILE
HEIFEROKN 4 ADVEREARHTH Y, 77— 5 = ZADHEE
RIFROFALTFMD 72D DT — ¥ HARREL TV 5B, HRT
b, T ARFE TR ERERNWGEN L LD Y
FRBEMHITH CE s L), ColEedEfLivwe®
ZTCW5, NASA O NLHE Landsat O 7 — ¥ 13— LB #EA}
TAMEN T30, ENAOL D7 — 5 5F R
T, Google Earth Engine & F W AUXFET & 5047 AC &
b

6. mMEH@BEA—-T57F—%

6.1 ERSMOMIFEE

ICT {5 &, —HOTROERHEFRFEE~D SN
AL LB B o FRHIED VY AT AL L TET
WEHHIIT > TV THLENSH ) 2, HRAIERKZ EO
AEAEZE RO BIZIA~Y— N7 4 v SEEEE &R
ETvTTELLDTHD, MDY AT AFINL OO0
WA AKERCER SN TBY, ARIEARH, *cof
e EENIHLDICTIEHIZ L B4 ¥ 7 FHEFEHAD
FERZMPAASN T2, BORTRRA -7 7—%, *
=TTy OE#ENE L, BEOMvES, 127
FIEGIEREATRALT 27 7)), 72L 21X Where does my
money go ? ~PBidld & T ~fT-72? ~2) Fix My Street 22
DD D BRMEAFEEIZOVWTY, F— ¥ 2R
PHCAT 22 ETE VRN R FEE, EHALZT TR
SIS HRPS, 722 ETATT I RNy Ay vk
FHELTHTWZET, fBZ#E LA ) RN—T 4 7%
FEDPEFNL 1L Lk,

6.2 BREBLEEDA-—T>T—4
HROEFALB EORET, MFEEO-OIZENITE
OEMPLEPZHRICHEF L TL 5 ) 2 &, Bierfl
STA V7 TOMFERE#D D 2OICEETH L, A
FRTIE, EIGBEREBERE RS0 b 8, bLL
Bt E N T s 7= 2 b L1, BRIIPESLT A
RS, KIESE 7 & ORI MRS BR S 2 & & iR

-7 ANI#E Landsat ¥ —ZIC& BBREZEHT

14

TVAMLVA MY 7Y —}

46



47

O Y5 / Fmai O

TIFFHBEE DS, 5% & CRESBITIEDICZ 5
7B E R YR < TR ORI E O A TFEA ORI 12
KECIERDD 5o EEEIC 2 WIERIZEAKEDE %
FE SIURIBIFIZIBITIEO b0 5 2 &A%, 7ok 2
BANAXL % L, BEREOFERM 2 &2 EET 2
&, ERBRIEHES R WIERIE, TR L R WSS
FNbd, LoL, $TXNCOBREOTREERLZ O LOUL
OMEERT 5 2 L IFHES TIE v, TR L 72 RIKaE 7 0
7T NIGRMER AT SHB CITRR 2 55T %,
RIS LA 1 LU O L D v, ShUc X
ETTEEA 4 000 HET N COTRIB AL, fEsk, @17
LD EED TWFGROH L, THEEHREA 3km DL R &
TS OMNERIE, FHKHE L 817 1L ORI 65 2 5
Wis %77 T =25 & FIF7z, EPBEE A 2 Fei ]
REZBAZS HAE (SDGs) @ [FE— AM DS 2] iE, B
G FEZZ TR HARDIMMEICb HTEE L, s
FEHREICT 2O ICTIHEACTH %, F72, WHFEOF)
MO D MER O ZFHIT 5> AT A B L
TW5 17,

5.2 ¥ROAORD LBERSE

MBI 500m A v ¥ 2 OO N2 AFLTB
D, & ICIHIBO NS A 2 LA ro T b, M
AIEUFIZE o TIE, AR THREOFHE DML 2 &

B0 T D e HCTHEROEFALDHER, HilEHT LT L
%0, SHICBINDNES Z LB TRINTWEOT, Fk

TN IO N T HB BT T BERE, SRR 2 5Hm 4
5T EDWEI R 5 TL bo HROERFLOTFIE, A
I % Z 58 L MR # s ) A D, 7 — & il
E0AHREIZR S (F - 6).

53 AIBET —20OHIFEEADER

E BB OMEROMAFEEIL, HHIMROMEEZ T~
FELERBRNZ LB FHRENE, TO L) BEHEIC, 6
RE@BcE=s ) 735 E LT, AL#ERET—
Y OEHNEZ ONDL, BUE, SGRHAMNL—% (SAR) %
v, BEIMIIEEELATIEI ) A — FVEALTE
MO EEIZ R > TWwhA W, NLEET—7 15
RO ZIEMRICE=Y ) 7 TEL, KERZEGD,
KEBEBIRDPEE 2B R ED—RAZ ) —= 2 ZOTE &
L CHIRFCE B0 MRBERREE ISR ESEEND DS
Hi o A ¥ — FlZdwo T, FiEHOBREIE45» 50k
DDDPR,

HHEOIE, BEPOSHEONTLHET — 5 OREDS
ERERGRORBRE LT T D% %, H Y RITD
BREMRICHEDTD (K- 7)9 7 ¥R 7 TILE
HEIFEROKN 4 ADVEREARHTH Y, 77— 5 = ZADHEE
RIFROFALTFMD 72D DT — ¥ HARREL TV 5B, HRT
b, T ARFE TR ERERNWGEN L LD Y
FRBEMHITH CE s L), ColEedEfLivwe®
ZTCW5, NASA O NLHE Landsat O 7 — ¥ 13— LB #EA}
TAMEN T30, ENAOL D7 — 5 5F R
T, Google Earth Engine & F W AUXFET & 5047 AC &
b

6. mMEH@BEA—-T57F—%

6.1 ERSMOMIFEE

ICT {5 &, —HOTROERHEFRFEE~D SN
AL LB B o FRHIED VY AT AL L TET
WEHHIIT > TV THLENSH ) 2, HRAIERKZ EO
AEAEZE RO BIZIA~Y— N7 4 v SEEEE &R
ETvTTELLDTHD, MDY AT AFINL OO0
WA AKERCER SN TBY, ARIEARH, *cof
e EENIHLDICTIEHIZ L B4 ¥ 7 FHEFEHAD
FERZMPAASN T2, BORTRRA -7 7—%, *
=TTy OE#ENE L, BEOMvES, 127
FIEGIEREATRALT 27 7)), 72L 21X Where does my
money go ? ~PBidld & T ~fT-72? ~2) Fix My Street 22
DD D BRMEAFEEIZOVWTY, F— ¥ 2R
PHCAT 22 ETE VRN R FEE, EHALZT TR
SIS HRPS, 722 ETATT I RNy Ay vk
FHELTHTWZET, fBZ#E LA ) RN—T 4 7%
FEDPEFNL 1L Lk,

6.2 BREBLEEDA-—T>T—4
HROEFALB EORET, MFEEO-OIZENITE
OEMPLEPZHRICHEF L TL 5 ) 2 &, Bierfl
STA V7 TOMFERE#D D 2OICEETH L, A
FRTIE, EIGBEREBERE RS0 b 8, bLL
Bt E N T s 7= 2 b L1, BRIIPESLT A
RS, KIESE 7 & ORI MRS BR S 2 & & iR

-7 ANI#E Landsat ¥ —ZIC& BBREZEHT

14

TVAMLVA MY 7Y —}



B2 2019.12.01 2,3@ BH

LHEEIEAA0N  IRADOMORLEE SEOVIIOUIKRY KLY EEIGNNK hﬁ%@w_btttfé DAABS H” ._

= et T < A) @ﬁm BAOMI0GK 8 HEHPROD-0RG S L9 —EERREE

CHRIERLIONE P VEOREE  NIRIBROLRS O SHSCINIR S DA g
WAVOIUREOCE HECTDORCER KANSREBLEOD NNDVISME %o - 88901 i REUOEOR
HIHhINERIIQ B EERINGE  cecoh ARRUOLICH0 SORSIURRUSH DOHEREN RS b HEUIE-0< ORPZ-0D F4B0
VSEED O/ QOPR WSHOLE b HOHOLIIRR & FOQNL—P<ON PO Hh®
—EERMEVER  ULAVEELELS BREN | SRLOOR TXANGVENRRL SONGTUBINGRD BUFQOSHR HE  BEUIHERITRE BUEDSERIS 1) 00D BEGo-0  [ERISLMOHKOR
REN=P BUBUREOD X EHKIOVROKDR KEOVTKR  ORHSIUNER U IDEEEIHZ 0 OV BERINAN SRONONOHEND <BREUSEDING SKNDEZHOLOD
i EEU N EHEULE VWD ¥ OHVDHn-0  ~-OGhanH RD0MT LIRS LOBTINED D0 G| BHORREEVE BEALMINN S’
va,\mnébrg PROSLSPR il <ORDNHANLPHO —— R INNIZIAS
SRUN AN~ RS USEROMIZ DOONEALED HBEKIR N, HTEROREn-O WEERGLECHEN - B0
CERE VALK <MD vanisRonon TSN AR 2 RIBO B FHH vavroe e <ommssprEn ~-0<ug By Sorfacs
N BHNNORGRN BOZICKESRS b BRADNAACD” B DNILREHS T Lo BREENEOY M IHOBRIL
UNBAHRIEN PIOOLDIROERE ¢ ECRSRESRE il O 2R IR R IREH SKPEOVI0XN EHORCHKIMISE SYEIEE VY $OBSORRIEE
PRIIDEVIRERR LEKIOSIRHOLN HD1 mmO<OHE AAKHENG - (5 REREERDBEE | HAMRES) CRENBRERES
HOb RVBHSUSHES  BRADNANCURE  — REMEUNKR MEORUOTRIE SHMHVL BHEED 1) WhAMNAN KDV HUBSWE HOML DSV SOARY amO<0
BRI BEQT — CEOBRER SUNMKNANNDE SR BEE STDUoUSNIE ARPoHb’ HOUSOOOPE’ ORBREHOHP'  UMOKOI  BEOVSHE RER
N B B RIS LRI DVEVERORIAR KN NI DRoHR BE ANRE—X  JONDARCUN —HRICHE 8 n-O<hD K7 <Rots e
YUCEPMRIRE OCUCHELNZY MROVFAD— hE RECLNGK  BRUDREHIRE EXEE-O<O NXRANNPIGNDE HECHIIER NIALEUDEYLE REH- ALOEVS
e Wi KPS I BAUN Y\ BECKEGROGSY) EURSNZN’ KED BRRESHSLS B SEKNOKEHS MMEBISIO ML 0DSLUION $E Dokh’ TEORRT
Il HEIE: _3_ HOUBOVHORDR RERUCTIOND 1| CERREDIERE B4 (ZR) UKE R Holha URESUHO VRS SECHORR’ 2
s |s et ey 2 VBRI D BDb" ERESRRE0HE W HEGUOD POCANNMAEEEY DEREE0Z
o Ny o HRAA O b SERCHEUCKIE KEC i’ DEEDIORIRR0
S EORRHUNSVIE 1 ICREEHWEER OCUSK D ——O<GRDAHN RERUNEY N5 W OEIRLERE U5~ VOHOR
5 <ERRS WSRED DVCDN KEURA BSOS K DUERNTR<IH BV DN EUGEODH0S B BEAROMe® |5
$ OFEOVSHR  WRUMROL-NOS ¥ EEEELT OV WEROUOURRLE VORDSHIDI LI WKIDS 0 FEQBUGLNE
L BROLKRECHR” PwviopHin® VHQHAID | ISR SMVIVIARNHD #.49° REPUARMBUONS —HO<RHEHIE
SNLEEICERER ) ICERRRIGE 0 JURDIND & KERAEQ| MU 1)CHN AN K SURENSPHARE
LHIRHRINCY B GIRREVONION  ~—OCUGHIBIER SVBEh—b IR MY RIEWEE  HREEA VB SP- i’
NONHALHDUM 21 URREELE PEEROASO BE EROMOQUEEE!
B BRPIOEEL b o HHUOBEEN LSy
NUNDOESSE D0 URDIHb HROLRESH
NOMANCRRSE wrab-upsy  BREMREVROSES _rrromemass
#° 1 EEKPCn<ER S’ mEABEHOE
SHEBRNDA KRUNIANLQHE BLCHENTHRL 1ol Rhawn
== — ORI OF MEEORANELEYN LHENBQ )Y
e “NRAHSAZONE PHHEERC N
R UORVICE ROQUEZHP RO
FRUELURY KR VOL—2RWEDH  WENEHER s
QERDZOEHENR SABEDE PR ohHE’ MERQE
I TEHOUORI0R BALZ SRR OREN DER0 D w0
FRMRMOOZHIA) LD OPIRONIAL QBN
ZOBEORROM INSUOKSHR  HUDAOLEECH
RERRHENE  SRNCHRIERS SVDRUNT 22
FEHEDRBIRRI RDZ0QE’ FLUI N0UPEIGH0
HEPUHOVZ R WECLPONLSY LH0NADBEINR
HEBEICRIIAN SEOERRBINES o VPR TR
AMIBRORRLIZS VEECUENERDD — UNRIRAN
ORKSIE HIS< OSRSUBESHE  T0SHOR

&
e
B

$£14078

R YR

(€=

%
ﬁl
RIS
METT

(FE)
i (Quezon

b
"
5
2
S
R
X
B3

Mac Arthur Bridge)
THRIERIER (Kaius |
) PN - i

EHRER

w R M M

FENRE | GHARMEDS |

()

20
AZARE

E3H0E

hRT IS -
FETE

1AKFST
LORER | pcns

&)

EIAFTFRBRDH | RUERBOMSERANE LW
SEUF - HERRE | IMRB@RFLMMFERHORM |

B

- HWBE|

7.

V£ RRERDEL | BE- 67 -2/

327U -MBEHOBRS R (A% [V ARREAKE. | BR, L
7EERRELLBE

EEET £
MELLWHRRUZIF

CRET
RILA>TTREOBIEEAR

757 RERATOASRIBH

Uk AR

[
=
fed
=
w1
®
L3
&
L3
&
S
£
{3
n
o
&
Y
=

IV SO RS KA ORI

ABAEXER I RART—SEALRAROSILTF]

2019 | RS W2 |HRH MREE T | B TTTRIANEHOS

EcoRE
WOHRRM

AV TS5IRI XY NIRRT
AR - WS

e

= ICARMEHEE (BPET0YSL) OBEXE
= NICATOS o~ DH IR DN, B

- HREERERNROB
* AV EOZACRN

BBAF KFRRE [EARAENSA)—BOMARIEDE |

2019 |1l MY | £EHFH (T2F) -

r“

TAFLREORRMEMEER: £ RNHNGE

A%, -0 LIRENBIEN)

BRTHAS U vI0A R b7 AR

A AT LERE R | FRRRFS

AV IFRADA MR IHERE S R 2 (H31-)
.
M e
L

2019%12818 (BWE)
ERREZRIERR

- s
%
7 - Aetie
EET R
SRAFE LRSI
HHEEATR - AR
UL - BUE
HRAETEBURE FRTIIN - Fob
19 | AT#A MIFHEKI~X - [HBKROERESEERLLRRBS
1)
LIS

© MBTALEOHA~ORALHR

i R A1
ﬂ 1

3)

0195 TAPR
010 |5 B | BEAFASRATS

k| foRs
|F1E | (BIE) |
2019 | B
2019 |8 58
2019 |BE
2019 | BB AE

JICALEARSER EREF Y hTRIX
> FOBAEBEAR BRI HDRE

B VRERSDa. TR SRR uEierORs Dl RaRHEED BRCSHE

3 3 NUANBOROL W ERCHAIMEY & (BHINDNN) € E&MW%W?MW %uﬁmﬁ 1W2Mmmmuwnm&ww%
SLAURICHOR EREHECRL( Ol MUNK EXCHNES n—a| 2045 MESKOA 1 m i
n—w.' NS QEI— ol C A Lr-mﬁ SANNANKNLGE B S=O<ShDNID RNDNHRLLHK S HRSAUIBERES  HUO—L AN SRR ORIR
POSREREREG - B - ¢ ORECHE’ # STCERARRRNO HEUSHEMMIERD TEINRIDC LLBRK NRELIEE &8
ﬂgﬁwﬂ&ﬁﬂm EEESHIADY B -O<UmER Mo s KEY BACTEW HE BAEWNER
= NERHEDLEONH 0IPR’
Y e R Voo MROSHP® m—O< OSHIL" DRSSV D~
ey e wamiEn = O <A I EREERIHEN L vrim oS HkEes-ax havERESEY
gzné HRBAT AN N CRREEEEINE  (BIEHKE) WES MRMEN IMEX” NS A0 =0T VLN AR
(B Lo T NNNVIE ERBAOURD N KILEERE  VNUR0ACH EOL ESHERRY TEVR
g%ﬁﬂmﬂm ROCTINRHY Fdpr0 I VRTELN  REURLVRESY
B EHBBEEERY B i ] BOSHON BEKH  —-O<MEEY  ~~O<OUERENY 1 MKCRIENERE- mM&Rm1 BERY oK ANNLRIN %S
AX—ERR) LES H‘P’E =l HEONINMILOS Pk’ KB —— —  REEREOMEN w11
12 GUENR)

[ I - " Aa mm— i |

W oEEOEES 1 AVGHEDR' #6 s ARSI TONPIT BAES

BZPUOZY Y m-O<UBIY B n-0<OhD BRMuIRMONG — EREREROONE o
AR+ JESREODIER LN WIN-GED WS CKIEEROKZH REEEY NN ARELLZ R

P08, S VAN oL RIS b \EERNEERS | £OUONK oo

corofiPo-0. RERVIKURED @ BUSKVOSONK —ERENSNCY ¢T HEREEERO BOKMLOIY R SR

A B SOPHODRS KE Y Ch-PUEMONNG Wk BB B AOVEECUINOER

S HRMIREEER VEVERODOOS GUEOLKECORE Wk H(N4UIy RESTWEN 4EH NEUUCHUNEE CRRCCEVE K

RUMENAAXNEQ O BHE' BHINEER WATGRET NN ANNESRERENE off STUHKIKIE SECRENE - Bl OL STREKEE

L ASH I | geamy ol BURY Bov-0 1 THORRIERE  KBROCBNNR ZEEROLSCSNE oL siiol EQUIENELUER BRAMGS ¢R08

B

2353 PR
B ERSTAR
E#- iﬂiﬁz

%04/7 %ﬁ!ﬁ  BEEE SORM) WK T ANMHKER VIHLEEDIOR Y AX—NED-N HOVOLECHRIH LEKEBIRCLSS PIOBERTR(IEH 10U Pp"
SRR KIRUED SHURRPIHR’ AT AINOBERNAD BEROKPIVOL EREEEMKENC h°

i LHT)

_m14078

48



49

4.1.3 B2 E BB RS F P

KET HEHR/ VTN LAZEETTE

1. RROEFJREZBAZELE (ELLARILD ) FILEALTOA2 7 0ORE BECHSER

OFvES|4

2. EFHEOSEARATRE LY —ZAVEACI7S08EERIARNEZZUIJDORR
3. BELKEFSAEBETIIVALZAVEERTF—2BEHINICIZFHAI-LBHETOND

A4 LT NORE

D7 IWVEA LZRBRITICL DAV ITERFROBRIZESE

=M - ZRBER ST

tpsca-tpasial dnaquenccy plans (ghase]

4 - "
ane = G

Dintiris bt (2] Viddeoe desition [

) 1 . ' z
Copyright @ 2018 The Universily of Tokyo All Rights Reserved. \nricss digaron [m] frintanie diitanch [

[MRITPRESLE | ICKEMVI75REDMEE L

| R
[#—2v5v2
W5y onmL

. < viR—Jor
j Ny RR—b

|

o B ~=<E5
m | vviEs

W 2

MEERESLE ICLIBREREOEE- B8



P AL — LR

trarwvens

R E B D BBHE

MR -2 ERESLE (&5 P EREED BEHHT

| BR T8

ESURBSAIORIR

A > FOBIR %
®—ER &
AoO0—ERA>

- > OB

w Y @RHE &

2017%048 -~ 20174098

¥ @nEEs OREE & OREE &

No IR WIRARA > b Fa=h
™
.';i:- B S —%
IN | s 7u7
BLRE0/I5RERETIELT

50



4270196
421 Y X —OKERBHBIC AT ALALEFEERETSY N T A—LDOHEE

NRE v N—EBHME
HARE : 201554 A ~ 2020538
XERES : JICA (IR ITHUE AR MR D48 )

JST ( BN ARFAREARZRMREHE )
MAERE 1. AENORKBRRGEERE - SCE T LB HEA -3l X T LD
T OKERBETE S SMEET ILOEE
AHIRREABZDOEITEC TR K ERBHEZEBHIETM T 5 )T BT AT L
ARRBEEAREARDFHG AT REGF AR DB R
 KERISELDI=HODHEK - HfDRTERRD =6 DEEFF DIEE

abrownNn=-

7O I MEHNERKRWI (2019FE )

Kawasaki, A., Kawamura, G., Win, W.Z. (2020) 4 local level relationship between floods and poverty: A case in
\Myanmar. International Journal of Disaster Risk Reduction, 42, 101348. doi.org/10.1016/j.ijdrr.2019.101348

Tun Naing, Su Thinzar, Muneyoshi Numada, Khin Than Yu, Kimiro Meguro: Acquisition of ground information in
downtown Yangon for Bosai Operation Support system. Journal of Disaster Research, Vol. 15, no3 pp377-386, Mar. 2020,
doi: 10.20965/jdr.2020.p0377

Thiri Aung, Kyaing, Ko Ko Lwin, Yoshihide Sekimoto: An Investigation of socioeconomic and land use influenceon car
ownership in Yangon City. Journal of Disaster Research, Vol. 15, no3 pp416-425, Mar. 2020, doi: 10.20965/jdr.2020.p0416

Kyaing, Ko Ko Lwin, Yoshihide Sekimoto: Analysis of trip distributions of human mobility patterns and their transit
behaviours using mobile call detail records. Journal of Disaster Research, Vol. 15, no3 pp437-445, Mar. 2020, doi:
10.20965/dr.2020.p0437

'Win Win Zin, Akiyuki Kawasaki, Georg Hormann, Ralph allen Acierto, Zin Marlar Tin San, Aye Myat Thu: Multivariate
Iflood loss estimation of the 2018 Bago flood in Myanmar. Journal of Disaster Research, vol.15. no.3, pp300-311, Mar.
2020, doi: 10.20965/jdr.2020.p0300

Hein Thura Aung, Kazuki Inoue, Sao Hone Pha, and Wataru Takeuchi: Building footprint extraction in Yangon city from
monocular optical satellite image using deep learning. Geocarto International,
https://doi.org/10.1080/10106049.2020.1740949, Mar. 2020, doi.org/10.1080/10106049.2020.1740949

Ralph Allen E. Acierto, Akiyuki Kawasaki, and Win Win Zin: Impact of Bias-correction Methods in Assessing the
Potential Flood Frequency Change in Bago River. Journal of Disaster Research, Vol. 15, no3 pp288-299, Mar. 2020, doi:
10.20965/dr.2020.p0288

Akira KODAKA, Akiyuki KAWASAKI, Naruhiko SHIRAI, Ralph Allen Acierto, Win Win ZIN, and Naohiko KOHTAKE:
User Stories-Based Requirement Elicitation for Data Visualization to Support Decision Making in Water Resource
\Management at Bago River Basin. Journal of Disaster Research, vol. 15, no3, pp312-323, Mar. 2020, doi:
10.20965/jdr.2020.p0312

Zin Mar Lar Tin San, Win Win Zin, Akiyuki Kawasaki, Ralf Allen Acierto and Tin Zar Oo: Developing Flood Inundation
\Map using RRI and SOBEK models: A Case Study of the Bago River Basin, Myanmar, Journal of Disaster Research,
'Vo.15, no3 pp277-287, Mar. 2020, doi: 10.20965/jdr.2020.p0277

Osamu Murao, Tomohiro Tanaka, Kimiro Meguro, Theing Shwe: Earthquake Building Collapse Risk Estimation for 2040
in Yangon, Myanmar, Journal of Disaster Research, Vol. 15, no3 pp387-406, Mar. 2020, doi: 10.20965/jdr.2020.p0387

Daisuke Komori, Akiyuki Kawasaki, Nanami Sakai, Natsuna Shimomura, Akira Harada, Kohei Okuda, Chit Bo Bo Win,
Aye Mya Thu, Khin Yadanar Htun, Wae Toe, Win Win Zin: Characteristic of the 2018 Bago River Flood of Myanmar.
Journal of Disaster Research, Vol. 15, no3 pp256-266, Mar. 2020, doi: 10.20965/jdr.2020.p0256

Kyu Kyu Thin, Win Win Zin, Zin Mar Lar Tin San, Akiyuki Kawasaki, Abdul Moiz and Seemanta Sharma Bhagabati:
\Estimation of Run-of-River Hydropower Potential in Myitnge River Basin. Journal of Disaster Research, Vol. 15, no3
pp267-276, Mar. 2020, doi: 10.20965/jdr.2020.p0267

Hein Thura Aung, Kazuki Inoue, Sao Hone Pha, and Wataru Takeuchi: Condition Monitoring of Yangon Circular Railway
and Yangon-Mandalay Railway based on Car-Body Acceleration Response using Portable Device. Journal of Disaster
Research, vol.15, no3 pp353-359, Mar. 2020, doi: 10.20965/jdr.2020.p0353

Thet Htun Aung, Kyaing, Ko Ko Lwin, Yoshihide Sekimoto:Analysis of bus operation at peak hours using bus GPS data:
a case study of YBS — 36 . Journal of Disaster Research, Vol. 15, no3 pp426-436, Mar. 2020, doi: 10.20965/jdr.2020.p0426

Shelly Win, Win Win Zin, and Akiyuki Kawasaki: Development of Flood Damage Estimation Model for Agriculture —
Case Study in the Bago Floodplain, Myanmar. Journal of Disaster Research, Vol.15, no3 pp242-255, Mar. 2020, doi:
10.20965/dr.2020.p0242

51



Khin Myat Kyaw, Chaitanya Krishna, Kyaw Kyaw, Hideomi Gokon, Osamu Murao and Kimiro Meguro: Seismic Fragility
\Analysis of Poor Timber Buildings in Yangon Slum Areas. Journal of Disaster Research, Vol. 15, no3 pp407-415, Mar.
2020, doi: 10.20965/jdr.2020.p0407

'Yudai HONMA and Kimiro MEGURO: Traffic Impacts of Street Parking Cars on Secondary North-South Streets in
\Downtown Yangon. Journal of Disaster Research, Vol. 15, no4 pp520-529, Jun. 2020, doi: 10.20965/jdr.2020.p0520

T.shimozono, Y.Tajima, S.Akamatsu, Y. Matsuba, A. Kawasaki: Large-Scale Channel Migration in the Sittang River
Estuary, Scientific Reports, 9(1), 9862.

A EEE, IS, BEOETF (2019) BEEGEHERAET —2ZRAWENTEOWALRILOHETE. GIS— kL
I F, 27(2), 9-18.

WTAF. BERAEXR. SyUv—BEVY IVIZBTEERYEKAZMOBEICETIHE DR LERIZLS
BETOCI N EOHRICEBLT. BABEZSHERAXE F85% F7695pp567-577,2020,3 H

Kyaing, D., Lwin, K.K., Sekimoto, Y. (2019). Identification of Transportation Mode and Transit Behaviour from Mobile
CDRs Data: A Case of Yangon City. Journal of the Eastern Asia Society for Transportation Studies, 13, 841-860.

Nan, T.Z.K.O., Kyaing, D., Lwin, K.K., Sekimoto, Y. (2019). Estimation of Intercity Travel Pattern and Impact on
Yangon-Pathein Road between Ayeyarwady Region and Yangon Region Using Call Detail Record. Journal of the Eastern
Asia Society for Transportation Studies, 13, 277-297.

Thiri, A., Kyaing, D., Lwin, K.K., Sekimoto, Y. (2019). Identification and Classification of Land Use Types in Yangon
City by Using Mobile Call Detail Records (CDRs) Data. Journal of the Eastern Asia Society for Transportation Studies, 13,
1114-1133.

Punyawut Jiradilok, Kohei Nagai, Koji Matsumoto, Takeshi Yoshida, Tetsuro Goda, Eiji Iwasaki: Analysis of Seismic
Performance of Suspension Bridge in Myanmar. Journal of Disaster Research, Vol.15, no3 pp360-367, Mar. 2020, doi:
10.20965/jdr.2020.p0360

Michael Henry, Kohei Nagai, Koji Matsumoto, and Hiroshi Yokota: Expectations for training transfer after a capacity
development project on road and bridge technology in Myanmar. Journal of Disaster Research, Vol.15, no3 pp368-376,
Mar. 2020, doi: 10.20965/jdr.2020.p0368

Hnin Thiri Myo, Win Win Zin, Kyi Pyar Shwe, Zin Mar Lar Tin San, Akiyuki Kawasaki and Ralph Allen Acierto:
Projecting the Impact of Climate Change on Temperature, Precipitation, and Discharge in the Bago River Basin. Journal
of Disaster Research, Vo. 15. no3, pp324-334, Mar. 2020, doi: 10.20965/jdr.2020.p0324

Seemanta Sharma Bhagabati, Akiyuki Kawasaki, Wataru Takeuchi and Win Win Zin: Improving River Bathymetry and
Topography Representation of a Low-Lying Flat River Basin by Integrating Multiple Sourced Datasets. Journal of
Disaster Research, Vol. 15, no3 pp335-343, Mar. 2020, doi: 10.20965/jdr.2020.p0335

Moe Myint Mo, Kyaing, Ko Ko Lwin, Yoshihide Sekimoto: Measuring Traffic Congestion Based on the Taxi Operations
of Traditional and On-Demand Taxis in Yangon, Journal of Disaster Research, Vol.15, no3, pp451-460, Mar. 2020, doi:
10.20965/jdr.2020.p0451

Sann Win Maung, Zin Mar Lar Tin San, Win Win Zin, Akiyuki Kawasaki, Kyu Kyu Thin: Application and Flood
\Discharge Analysis with Hydrological Model (WEB-DHM) in Bago River Basin. Journal of Disaster Research, Vol.15 no3
pp344-352, Mar. 2020, doi: 10.20965/jdr.2020.p0344

Lin Zarni Win, Kyaing, Ko Ko Lwin, Yoshihide Sekimoto: Traffice Conditions and Route Choice of Road Users
Between Two Roudabouts. Journal of Disaster Research, Vol.15 no3 pp446-450, Mar. 2020, doi:
10.20965/jdr.2020.p0446

7027 hNER, BRFS (20195E)

ERze WHRA, HEE: PoTUch I EXFLEEEDEE/ZOU TOHEENZ, 2019FEBRERPS

& Gl SRS E F-1, 491492, £ RTZK% 5 Sep. 2019 QR

Okuda, K., Kawasaki, A., Estimation of Poverty Residents Distribution Using Satellite Images and
E¥¥% |Household Survey Data. American Geophysical Union (AGU) Fall Meeting 2019, San Francisco, |[RRZ—F&
U.S., Dec 2019

Shimomura, N.,Kawasaki, A., The vicious circle of flood and poverty under the urbanization: a
EIg¥% |case study in Bago city in Myanmar. American Geophysical Union (AGU) Fall Meeting 2019, San |[RRX2—F %
Francisco, U.S., Dec 2019.

'Yamagami, C., Kawasaki, A., Assessing Long-term Effects of Multiple Flood Risk Management
EFREL Strategies under Climate Change Scenarios: Case Study in Bago River Basin, Myanmar. RRA—FR
American Geophysical Union (AGU) Fall Meeting 2019, San Francisco, U.S., Dec 2019.

Shrestha, B. B., Kawasaki, A., Flood risk assessment based on quantification of flood damage,
EFFEs [USMCA2019, 18th International Symposium on New Technologies for Urban Safety of Mega mEEEE S
Cities in Asia, Serial no 81, p291, Yangon, Myanmar, Dec. 9-10, 2019.

SHALABAEHEHET NRER, BBIER: S+ v—E B EDI ELEREIZHEPEE
ERNZES | &7 ~Twantay (SHEITEELER~, L RFELE R ETIRIEREHEES, CS12-59,3-5, |QEHE
Sept. 2019.

EHEH, HREE, RHRT, WKER, 5BEAE: S+ v—ER8RBDMEEEREIZFP
BENEs |SEFE2~RE EEETNEE RBETETINICL BB EDE I ~, L R FEEERSET4 | NEREK
EERFHTHEESR, CS12-60, 3-5, Sept. 2019.

FREE SEEH, RHRT, WAL, BBER: S+ v—E5BDMELEBEIZFD
ERNES | S#FE3~Pathein FEIEHTEZEEE~, L RAFRLERKETAREREMFESR, CS12-61,3-5, |QBEHFE
Sept. 2019.

52



Takashi Misumi and Wataru Takeuchi, 2019. High Resolution Air Pollution Assessment for Road
Transport in Yangon, Myanmar. 40th Asian Conference on Remote Sensing (ACRS), Daejeon,
Korea. 18, Oct. 2019

Kimiro Meguro: Development of a comprehensive disaster resilience system and collaboration
platform in Myanmar, USMCA2019, 18th International Symposium on New Technologies for
Urban Safety of Mega Cities in Asia, Serial no 81,pp2-3, Yangon, Myanmar, 9-10 Dec. 2019.

Gadagamma Chaitanya Krishna, Muneyoshi Numada, Kimiro Meguro, 4 feasibility study on the
iscaling of operational mode shapes of building using a shaker, USMCA2019, 18th International
Symposium on New Technologies for Urban Safety of Mega Cities in Asia, Serial no 81,p91,
'Yangon, Myanmar, 9-10 Dec. 2019.

TunNaing, Su Thizar and Aung Myo Zaw, Determination of site condition based on microtremors
isurvey and boring data in three selected townships of Yangon, Myanmar, USMCA2019, 18th
International Symposium on New Technologies for Urban Safety of Mega Cities in Asia, Serial no
81,pp122-129, Yangon, Myanmar, 9-10 Dec. 2019.

Hideomi Gokon, Takaaki Kato, MayMyat Mon, TunNaing, Muneyoshi Numada, Kimiro Meguro:
\Investigation of disaster response activities of administration offices of Yangon City, USMCA
2019, Yangon, Myanmar, 9-10 Dec. 2019.

Khin Myat Kyaw, Kimiro Meguro: Soil-structure-interaction effects on the damage state of typical
buildings in Yangon, USMCA2019, 18th International Symposium on New Technologies for Urban
Safety of Mega Cities in Asia, Serial no 81,P141, Yangon, Myanmar, 9-10 Dec. 2019.

Su Thinzar and TunNaing: One-dimensional seismic respose analysis by equivalent linear method
in Kyauktada, Pazundaung and Botahtaung Townships, Yangon, Myanmar, USMCA 2019,
'Yangon, Myanmar, 9-10 Dec. 2019

SanSanMoe: Overview of urban growth and Yankin Rdevelopment towards sustainable land use
iplanning in Yangon, USMCA2019, 18th International Symposium on New Technologies for Urban
Safety of Mega Cities in Asia, Serial no 81,p150, Yangon, Myanmar, 9-10, Dec. 2019

Tomoko Matsushita, Aya Kubota, Kimiro Meguro: 4 study of evacuation risk in the central
business district of Yangon City and discussion on the role of Back Drainage Space,
USMCA2019, 18th International Symposium on New Technologies for Urban Safety of Mega
Cities in Asia, Serial no 81,pp161-162, Yangon, Myanmar, 9-10, Dec. 2019

Emmanuel and Kyaing: Economic and operational analysis of public transportation in Pathein
Township, USMCA2019, 18th International Symposium on New Technologies for Urban Safety of
Mega Cities in Asia, Serial no 81,pp204-212, Yangon, Myanmar, 9-10, Dec. 2019

'Yudai Honma, Kimiro Meguro: Mathematical relationship between minimization of travel time
and detouring behavior on grid networks: A case study of Yangon downtown, USMCA2019, 18th
International Symposium on New Technologies for Urban Safety of Mega Cities in Asia, Serial no
81,pp222-228, Yangon, Myanmar, 9-10 Dec. 2019.

'Yoshito Yokoe, Takaaki Ikeda, Takumi Matsumoto and Atsuya Minagawa: Seismic hazard
assessment in Yangon City using the empirical earthquake evaluation method, USMCA2019, 18th
International Symposium on New Technologies for Urban Safety of Mega Cities in Asia, Serial no
81,p239, Yangon, Myanmar, 9-10 Dec. 2019

Haruki Suzuki, Takaaki Ikeda, Yukiko Kojima: Effect of surface ground characteristics on
istructural damage, USMCA2019, 18th International Symposium on New Technologies for Urban
Safety of Mega Cities in Asia, Serial no 81,p240, Yangon, Myanmar, 9-10, Dec. 2019

Takaaki Ikeda: Source modeling and ground motion simulation of the mid-scale crustal
earthquake, USMCA2019, 18th International Symposium on New Technologies for Urban Safety
of Mega Cities in Asia, Serial no 81,p241, Yangon, Myanmar, 9-10, Dec. 2019

WinWinZin: Climate change scenarios in Myanmar using MRI-AGCM3.2S model, USMCA2019,
18th International Symposium on New Technologies for Urban Safety of Mega Cities in Asia, Serial
no 81,p270, Yangon, Myanmar, 9-10, Dec. 2019

Badri Bhakta Shrestha and Akiyuki Kawasaki: Flood risk assessment based on quantification of
Iflood damage, USMCA2019, 18th International Symposium on New Technologies for Urban Safety
of Mega Cities in Asia, Serial no 81,p291, Yangon, Myanmar, 9-10, Dec. 2019

'Wai yan Soe and Kyaw Kyaw: Seismic risk assessment of existing timber building: A case study of|
pyay hostel in Yangon University, USMCA2019, 18th International Symposium on New 0
Technologies for Urban Safety of Mega Cities in Asia, Serial no 81,pp300-308, Yangon, Myanmar,

9-10, Dec. 2019

[KYAING, KO KO LWIN, Yoshihide SEKIMOTO: Identification of Transportation Mode and Transit
\Behaviour from Mobile CDRs Data: A case of Yangon City, Redesigning Transport & Logistics for the Rise of|
|Asia (EASTS Conference 2019) Colombo, Sri Lanka, pp. 841-860,EASTS Journal Vol.13,Jan. 2020

[Thiri AUNG,KYAING, KO KO LWIN, Yoshihide SEKIMOTO: Identification and Classification of Land
Use Types in Yangon City by Using Mobile Call Detail Records (CRDs) Data, Redesigning Transport &
[Logistics for the Rise of Asia (EASTS Conference 2019) Colombo, Sri Lanka, pp. 1114-1133,EASTS Journal
[Vol.13,Jan. 2020

Nan.T.Z.K.O.,KYAING, KO KO LWIN, Yoshihide SEKIMOTO: Estimation of Intercity Travel Pattern and
Impact on Yangon-Pathein Road between Ayeyarwady Region and Yangon Region Using Call Detail Record,
Redesigning Transport & Logistics for the Rise of Asia (EASTS Conference 2019) Colombo, Sri Lanka, pp.
77-297,EASTS Journal Vol.13, Jan..2020

[Khin Maung Zaw, Win Bo, Amy Aung, Koji MATSUMOTO, Kohei NAGAI: Monitoring Results of Pathein
\Bridge Towers and Bearings, USMCA2019, 18th International Symposium on New Technologies for Urban
Safety of Mega Cities in Asia, serial No.81, p238, Paper No.26, (in Conference USB),Yangon, Myanmar, 9-10
IDec.2019




[Kyaing, Ko Ko Lwin, Yoshihide Sekimoto: Analysis of Transit Behavior Using Mobile CDRs, USMCA2019,

[Technologies for Urban Safety of Mega Cities in Asia, Serial no 81, p309, Yangon, Myanmar, 9-10, Dec. 2019

EfR== |18th International Symposium on New Technologies for Urban Safety of Mega Cities in Asia, serial No.81,pp OERK
196-203, Yangon, Myanmar, 9-10, Dec.. 2019.
[Lwin, K. K., Sekimoto, Y., Takeuchi, W and Zettsu, K. (2019). City Geospatial Dashboard: 1oT and Big Data
Epsa Unalytics for Geospatial Solutions Provider in Disaster Management, The 6th ICT-DM'2019 (International OERE
= (Conference on Information and Communication Technologies in Disaster Management), Paris, France, 18-20, *
Dec.
Moe Myint Mo, Kyaing, Ko Ko Lwin, Yoshihide Sekimoto: Taxi Customers Travel Behavior Analysis for
E g% |llocation of Taxi Stands in Yangon City: Proceeding of EASTS 2019 (Eastern Asia Societies for OEEHRR
[Transportation Studies), Colombo, Sri Lanka, Sep. 2019.
[That Htun Aung, Kyaing, Ko Ko Lwin, Yoshihide Sekimoto: Optimization of Bus Stop Allocation and Time
ER¥L |Scheduling Using Bus GPS Data: Proceeding of EASTS 2019 (Eastern Asia Societies for Transportation mEELES
Studies), Colombo, Sri Lanka, Sep. 2019.
[Thiri Aung, Kyaing, Ko Ko Lwin, Yoshihide Sekimoto: Analysis on the Effect of Land Use and
E g% Socioeconomic Characteristics on Travel Behavior, USMCA2019, 18th International Symposium on New OsEHRE
[Technologies for Urban Safety of Mega Cities in Asia, serial No.81,p212, Yangon, Myanmar, 9-10, Dec. 2019.
MayMyatMon, TunNaing, KyawZinLatt, Muneyoshi Numada, Kimiro Meguro: Slope modeling for future
s islope stability in Hakka City, Chin Sate, Myanmar, USMCA2019, 18th International Symposium on New OmERE
= [Technologies for Urban Safety of Mega Cities in Asia, Serial 81, pp131-140, Yangon, Myanmar, 9-10 Dec =
2019.
Takumi Matsumoto, Takaaki Ikeda, Hideomi Gokon, Atsuya Minagawa, TunNaing and Osamu Murao:
E &%  |Estimation of site amplification factor in Yangon City, USMCA2019, 18th International Symposium on New | MEEFER
[Technologies for Urban Safety of Mega Cities in Asia, serial No.81,p151, Yangon, Myanmar, 9-10 Dec. 2019.
|Atsushi Minagawa, Takaaki Tkeda, Hideomi Gokon, Takumi Matsumoto and TunNaing: Study on
Epss amplification factor ofmaximum acceleration for seismic hazard as t, USMCA2019, 18th OEER=
T2 hternational Symposium on New Technologies for Urban Safety of Mega Cities in Asia, Serial no 81, *
152Yangon, Myanmar, 9-10, Dec. 2019
[EieiTun, TintinAye, Takaaki Kato, Tomoko Matsushita: Developing evacuation areas in Yangon for
EfRFS  |lemergency response with GIS system, USMCA2019, 18th International Symposium on New Technologies for | COEEF
Urban Safety of Mega Cities in Asia, Serial no 81, pp153-160, Yangon, Myanmar, 9-10, Dec. 2019
[Hein Thura Aung, Sao Hone Pha and Wataru Takeuchi: Optimization of building footprint extraction model
s with color and texure analysis in Yangon City, USMCA2019, 18th International Symposium on New OmERE
- [Technologies for Urban Safety of Mega Cities in Asia, Serial no 81, pp229-237, Yangon, Myanmar, 9-10, Dec. =
2019
[Wai Toe, WinWin Zin, MarLar Tin San and Akiyuki Kawasaki: Develop t of flood inundation map using
EfR¥= |HEC-HMS and HEC-RAS, USMCA2019, 18th International Symposium on New Technologies for Urban OEHRK
Safety of Mega Cities in Asia, Serial No 81, pp271-290,Yangon, Myanmar, 9-10, Dec. 2019
Sann Win Maung, Zin Mar Lar Tin San, Win Win Zin, Akiyuki Kawasaki: Estimation of flood dscharge using
s with WEB-DHM model in Bago River Basin, USMCA2019, 18th International Symposium on New OEER=E
s [Technologies for Urban Safety of Mega Cities in Asia, Serial no 81, pp292-299, Yangon, Myanmar, 9-10, Dec. >
2019
(Osamu Murao, Takaaki Ikeda, Mikio Koshihara, Kimiro Meguro and Theing Shwe: Difference in building
EfEL  (collapse risk in Yangon due to applicable dataset, USMCA2019, 18th International Symposium on New OEHE

KERIREEZE(IL, JST JICADHPIZIBH T E

54



55

422NV IPKREEBHENN—NF—2 v 7 REFOS IO

BRI :6H11H (K) 10-11KF

BdGs v oA AEFERNAFSCET  DI6REWest 60155
el D EBBOEEESRE. SN EERYHE-SEOEE. T
FERR

(IVTUTHTERMBE~ADHESREBEEZSET7—0avT IDORE
E#if 68128 ~188 @ VI IRKZ (FEE)
SMAE:YTU18% . E R84
AE: HEEBFERD019FETZHOAMEIF—TEFME~ADHESEBRFOTH £E2510
—RELT. ERENBEZELI=T—Y 3y TEYTUTRIME,
[2]#THDREDT=H D EEHRHE
EHB:1289~128: @Iy NHY HEE)
AE 8ty avIZohhTIINHERK, 190T —RAER,
(B]1®&£tz+—
EMEHAR 98268 : @YTU (FEE)
SMAEYTU 108 H K64
RAE YTUDRIELANLE EERE - FEDF YN TAENLNTAUTDAEIZ, BRAN REEMAEFEE.
MEEDERIZKSEIF—DFE14E HERELT=,
FHELT
(1JA ISR OFAANIIREZAY T (CET 57— av TRl
EiEHifE 11 5~98 : @YTU (MEE)
SIMAE:YTU 254
AR UE—rEVIUY, GIS, K, HEEBRBEVEE DT —IR—XEHK ML 1=Geo-spatial dashboard
ERREICOVWTEEZ1To1=. £z, BMOCRBRLEEAV ISR IFYDLILEMET>ETE
HEREEEICAVTEHAZTL. YTUDEMT A L& o1=.
MERR
[1]The 4th UTokyo-NVU-YTU Strategic Partnership Symposium Br{&E
Ei#i . 9A1~68: @FiEAYE(HR)
SMAEYTUIBEE2E R A58 +614
AR A FLPIVY Y —LOEFEEXAREBFIDORKEZREFTHLLLIZ. BERBEORE - RID
FERRTLHDDHEMEAMBERICOVNT, BR AL Sy —D3NEOHAERENE
R 17o1=,
[2]=RETRE
EEHAR185~198 : @ R R K LTER
SMA YTUEE14 . 'K
AR BRRGCAELFEERICBELT. RRRZIZHOAMEERRET EEELT -,
B RTFLOT—HavT1kR#E
AR 28118 @yTUu (FEE)
SMA:YTU 268 HKX 44
M7 : Geo-spatial dashboard& K E ® ixWeb-GISU AT LE AW KEIRD AV R TLDT—93y
TE17o1=,
[4) AT LDT—HSav T 25
ER#AM:2A138: @<v A L—ITRXE (MTU) ({EE)
SIMA#:MTU 364 YTU 68 EXK 34
M2 : Geo-spatial dashboard& K E xH iWeb-GISU AT LAEF AW KEIR DAV N AT LEEE1To1=,
ZDMEIE
LJHEELOXRDEEZDITEELE
RIBATBEIRIILY—BROEHFAEITEADEL2



A3 BALDEE ~BARAKILOFBHE ~

*REBHIBEDRR

- School of Applied Sciences and Engineering, Monash University (Australia)
- Bangladesh Earthquake Society (Bangladesh)
- National Centre for Earthquake Engineering (Bangladesh)
- Dept. of Construction Engineering, National Kaohsiung First University of Science and Technology
(Chlnese Taipei)
- LCM Research Center, The Port and Airport Research Institute (Japan)
- Dept. of Civil Engineering, Shibaura Institute of Technology (Japan)
+ Global U-City Construction & Information Hub, Dept. of Civil Engineering, Han Yang University (Korea)
+ National Urban Disaster Prevention Research Center (Korea)
- NSET (the National Society for Earthquake Technology) (Nepal)
- Center for Public Safety Research, Tsinghua University (P.R. China)
+ Qatar Transportation and Traffic Safety Center, Qatar University (Qatar)
- Dept. of Civil Engineering, National University of Singapore (Singapore)
+ Siridorn International Institute of Technology, Tammasat University (Thailand)

AR

* RNUS: Asian Institute of Technology (Thailand)

1.

8thJoint Student Seminar on Civil Infrastructures
9 12— 13 HAIT Chf
A AR X~ — AR NI TT v a AT H | RS LR 18A WRAS—FEREIT o1,
BINE 75% CLFHRRE 840  NAX—F K184, —fRBINE494)
Dleter Trau AIT T35, FEAT &, Pennung Waranitchai AIT T30 F
PR AR HEBAR AR RUERR  EBBIAXA S Ay T q A 2 —
LI FRIAISPS /S a4 g At #— % | SaoHonePhaY TUZEZ , AEAfF 44254
B 12H138 VIEAT L, Nrayy
BN 324

e 8 (2Vr—7 L 6HEERRE)
IR 4(£20~30450)
BNUS report

56



A4 BB VRDVLDOBE

USMCA2019/
18 International Symposium on New Technologies for Urban Safety of Mega Cities in Asia

S5 c12H9-100 (77 =k T —12H11-12H)
il : Yangon Technological University, Myanmar
Bagan (77 =H /LY 7 —)

FLFMEREE  : Prof. Kimiro MEGURO, Director of ICUS
Development of a comprehensive disaster resilience system and collaboration platform in

Myanmar
: I saw Jtwe Zaw. Vice Chairman, Myanmar Earthquake Committee

Earthquake risk in Yangon
: Dr. Takayuki Miyoshi, Urban and Spatial Development Division, Nippon Koei Co., Ltd.

Bagan Tourism Development Project (2014-2018)
: Dr. Toe Aung, Director, Yangon City Development Committee

Urban Safety for Mega City, Yangon

SINE : 984,
HRH : FEARGET 444

— W 8 v v a v 764
27N 87—

T =N T —BNE 654

USMCA 201
The Eightasntss

BREEOHF (2019.12.9-10) TLET—arO#F (2019.12.9-10)

57



45 FX{TE

Bt 35T 2 find] S A BE
o 31:1534 .
. AN EA-
5.31,6.1 |[ERS Fo /N AFH2019 1303, A 476%
9.12-13 |AIT 8th Joint Student Seminar on iﬁ;_ii 18% SREEERK
o Civil Infrastructures 37_%1“]%:38% HE =2 —X$5E (No.181)
RS HES: H— pepboy e
113 fls_'f':)’:“/a #35EICUSA—TULoF v :;f 12%78% o R TR
- IR =2 —2iBH
(No.182)
.14  |JHEXZF EMKREER 1024
o |YTU USMCA2019/USMCA2019  |&3%: 984 WEEER
7" |Bagan Technical Tour YTF—EME 65% |[EH=a—REBENo.183)
Esperadolake |_ . _ — e
12.10 view hotel YOV —EBRER 62% EF =1 —RIBE (No.182)
12.13 | VIE hotel SAEBRES 324
NE>4
A RXEREEFE (XFHST)
KEZ2HS | BEXRERZS RAHLLER S5t
EIRFEBF BHRFEPT | BISFEBFT =
EFRMNERERI 10 3 14 27
ERNEZERLBERX 1 7 11 19
— W
(B ERaEet) 36 13 65 114
@ LE BEES 30 3 11 44
2HE 0 1 1 2
wEE 39 1 2 42
HIHY BT EEAE 0 0 1 1
BES 63 0 0 63
BET - ZEEEAK
KERE2HS ELtRREZS RAMEE &5t
KIRFEBF 1R EBFT BISZEBFY =R
BtE 0 0 3 3
B4 1 2 6 9
FEE 6 0 1 7

58



59

C. SATREPS newsletter (2019)

| Vol.8-11 / 2019 April — 2020 March

APRIL ACTIVITIES

AT ACTIVITIES

1. Maintenance of Telemetry Stations

Project Assistant Professor Dr. Ralph Allen Aderto,
Project Ressarcher Seementa Bagavat, YTU students,
officers from MWUMD, DHPl and DWIR visited to 5
Automatic Weather Stations and 3 Automatic Hydrologic
Stations which are installed within the Bago River Basin
for maintenance purposes.

1. Disaster Management Training

Disaster Management Training for officers from
Government Administration Department {Lan Ma Taw,
Latha and Pabedan Townships) was conducted. Dr.
Muneyeshi Numada and Professor Tun Naing gave the
Disaster Management lectures to officers.

Maintenance of AWS at Tarwa Sluice Gate

Maintenance of AHS at Dagon Eridge

2. Heritage Building Survey

Professor Koshihara, Professor Pwint and Project Research-
er Tomoko Matsushita conducted Heritage Building Survey
‘Workshop to YTU 3rd year undergraduate students in
SATREPS office and then visited to old heritage buildings in
downtown Yangon. They used 3D scanner so that the could
measure that timber heritage residential building.

Heritage Group Photo infront of the building which they
surveyed

Disaster Management Training at No. (1) Basic Education
High Schoaol, Lan Ma Taw Township

Disaster Management Training at No. (1) Basic Educaticn
High School, Latha Township

3. Micro tremor survey

Professor lkeda and students from YTU and UTokyo visited many
places throughout Yangon City and measured micre tremor data
as the part of Earthguake Related Disaster Group's Activities.

Micro tremor surveying in Kha Maung To Township

Micro tremor surveying in Ma Yan Gone Township




JUNE ACTIVITIES

1. Water Related Disaster Group students’
workshop

The students from the University of Tokyo and
Yangon Technological University conducted the
workshop “How Technology and Knowledge of Civil
Engineering could contribute to achieving the
sustainable development goals” together at
SATREPS office. They discussed about relation with
flood and poverty of resident in the workshop.

Group Discussion after presentations

1. Satellite Rainfall Product (GSMap) and Probablic
Rainfall Density Evaluation Workshop

Prof. Daisuke Komori from Tohoku university gave
lectures about “Satellite Rainfall Product (GSMap)
and Probablic Rainfall Density Evaluation” to
officers from Department of Meteorology and
Hydrology, [Irrigation and Water Resources
Utilization Management Department, Directorate
of Water Resources and Improvement of River
Systems and the students from Yangon
Technological University.

Lecture by Prof. Komori

2. Near Real Time Inundation Analysis System
Meeting

Professor Akiyuki Kawasaki, Project Researcher Dr.
Seemanta Bagavati and Prof. Win Win Zin conducted
meeting of “Bago River Near Real Time Inundation
Analysis Systam” at Yangon Technological University
and explained about the system to strategic partner
Government departments. And they requested each
departments to use the system and to give the
feedbacks and suggestions about the system.

2. Flood survey in Yangon and Bago City

Prof. Akiyuki Kawasaki with the students from the
University of Tokyo and Yangon Technological
University visited to East Dagon Township in Yangon
city and flooded wards in Bago city to interview the
local people about flood and their livelihoods. They
also measured and collected flood depth, flood
duration and amount of damages.

Interview to local resident

3. Remote Sensing and GIS Workshop

Prof. Wataru Takeuchi gave lectures to Yangon
Technological University students on “Mapping
Regional Foundation with Spaceborne L-Band” and
“Mappng Air Pollution Using Pocket PM 2.5 Sensor”.
They found that YTU campus is very clean in terms of
air quality.

Explanation about Near Real Time Inundation
Analysis System by Prof. Kawasaki

3. Operation Model Analysis using Microtremor and
U-Doppler Workshop Measurements

Project Associate Professor Dr. Chaitanya Krishna
Gadagammar gave training on “Operation Model
Analysis  using  Microtremor  and  U-Doppler
Measurements” to Government departments,
Myanmar  Earthguake Society and  Yangon
Technological University students.

Lecture by Dr. Chaitanya
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4. 13t Student Seminar

Yangon Technological University students presented
their research progress, on going activities and future
scenarios to their group leaders and research
members in 13t Student seminar at SATREPS office.

Presentation by YTU Ph.D student

5. Preparatory Meeting for consortium Guidelines
Prof. Kimiro Meguro, Prof. Myint Thein, the Rector
of Yangon Technological University and Prof. Khin
Than Yu discussed about the guidelines of the
consortium with strategic partners Government
departments.

-
Discussion about consortium guidelines

2. Disaster Management Training Workshop

Dr. Muneyoshi Numada and Prof. Tun Naing
conducted Disaster Management Training Workshop
in Kyauk Tada Township and Bo Ta Htaung Township.
They gave training about Disaster Management issues
to Government Administration Department officers
and staffs.

Disaster Management Training by Prof. Takeuchi

Group Discussion during the training

UGUST ACTIVITIES

1. AHS and AWS maintenance

Project Assistant of SATREPS project and Yangon
Technological University students visited to Zaung
Tu Dam, Salu Dam and Tarwa Sluice Gate with
officers from lIrrigation and Water Resources
Utilization ~ Managament  Department  and
Department of Hydropower Implementation for
the maintenance of Automatic Hydrologic Station
(AHS) and Automatic Weather Station (AWS). They
checkad the physical condition and software of the
stations. Thay also calibrated the water level data
of AHS at Zaung Tu Dam.

b e T
Checking Bago-03 AWS at Salu Dam

SEPTEMBER ACTIVITIES

1. Data Sharing Workshop at YCDC

Prof. Khin Than Yu with Prof. Tun Naing from
Disaster Management Group, Prof. Sac Hone Pha
from Remote Sensing & GIS Group and Associate
Professor Daw Kyaing from Transportation and
Meability Group shared the data to Yangon City
Development Committee. And then, Prof. Tun
Naing gave disaster management training “BOSS:
Bosai Operation Support System for Yangon City” to
staffs of YCDC.

Overview explanation to YCDC officers
by Prof. Khin Than Yu

BOSS System Training at YCDC




2. Attending 13'" International Conference of Eastern
Asia Society for Transportation Studies (EASTS)
Associate Prof. Daw Kyaing and a Ph.D student from
Yangon Technological University attended 13%
International Conference of Eastern Asia Society for
Transportation Studies (EASTS) in Colombo, Sri Lanka.
They discussed about Redesigning Transport and
Logistics for the Rise of Asia during the conference.

Presentation about Identification of Transportation
Mode and Transit Behaviour from Mobile CDRs Data
in Yangon City by Associate Prof. Daw Kyaing

3. 14™ Student Seminar

Yangon Technological University students presented
their research progress, on going activities and future
scenarios to their group leaders and research
members in 14 Student seminar at SATREPS office.

OBER ACTIVITIES

1. Seminar on Commencement of Activities of
Consortium and 5t Joint Committee Meeting
at Park Royal Hotel, Nay Pyi Taw

Prof. Myint Thein, the Rector of Yangon

Technological University, Prof. Kimiro Meguro, the

Group leaders of SATREPS project, officers from

Department of Higher Education and Strategic

partners Government departments discussed

about the consortium formation in the morning
session. In the afternoon, Japan International

Cooperation Agency (JICA), Yangon Technological

University and the University of Tokyo signed MOU

in the 51" JCC Meeting.

After signing ceremaony at 5t JCC Meeting

Presentation by YTU M.E student

4. Program of Japan Science and Technology (1ST)
terminal evaluation for ANZEN SATREPS Project

Each Group leaders of SATREPS project explained
about their group’s research activities and progress to
Japan Science and Technology (JST) officers and then
they discussed about their future plans.

Presentation and illustration of the equipment by
Dr. Punnyawut

2. Assessment of Agricultural Flood Damage by Excel-
Based Damage Estimation Tool

Project Researcher Dr. Shrestha Badri gave lecture
about “Assessment of Agricultural Flood Damage by
Excel-Based Damage Estimation Tool" to Yagon
Technological University teaching staffs and students
from Civil Engineering Departmenis.

Lecture by Dr. Shrestha

3. Flood survey in Bago River Basin

Project Researcher Dr Shrestha Badri and the
students from the University of Tokyo and Yangon
Technological University visited to Bago River Basin.
They visited many villages along the upstream and
downstream of the river, met the local residents and
interviewed about the experiences of 2011, 2018 and
2019 flood.

Flood survey in Bago River Basin
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NOVEMBER ACTIVITIES

1. Remote Sensing/GI5 Group and
Transportation Group Workshop
Prof. Wataru Takeuchi and Project Associate
Professor Dr. Ko Ko Lwin conducted lecture about
“Application of Geospatial Database for
Infrastructure Monitoring™ to officers from Yangon
City Development Committee (YCDC) and teachers
and students from Yangon Technological University
at Remote Sensing/GIS centre in YTU.

Lecture by Prof. Takeuchi

2. Donor Equipment Demonstration of Infrastructure
Group

Project Associate Professor Dr. Punnyawut Jliradilok
explazined about the Nen Destructive Test Equipment
to teachers and students from Yangon Technological
University. And then he demonstrated the uses of
Schmidt Rebound Hammer, Ultrasonic Pulse Velocity
Tester, Electrical Resistance Meter for Concrete,
Reinforcement Bar Detection Machine,  Air
Permeability Tester and Infrared Thermal Imaging
Camera at SATREPS office.

DECEMBER ACTIVITIES

1. Microtremor Measurement

Professor Takaaki lkeda, Dr. Hideomi Goken and the
students from Nagoka University of Technology and
Yangon Technological University wvisited around
Yangon City and measured natural frequency of the
ground using microtremor equipment for six days.

Microtremor measurement in Thingangyun Township

2. Earthquake Related Disaster Group Workshops
Project Associate Professor Dr. Chaitanya Krishna
conducted two kinds of workshop at SATREPS office
in @ month. The first workshop is “Data Processing
and Analysis of Vibration Measurements” and the
second one is “Earthquake Resistant Design and
Condition Assessment of Reinforced Concrete
Buildings”. In the workshops, he conducted lectures
to teachers and students from Yangon Technological
University and officers from Depariment of Highway,
Yangon City Dewvelopment Committee (YCDC) and
Myanmar Earthquake Committee.

Lecture by Dr. Chaitanya

Dr. Punnyawut is explaining the uses of equipment

3. Maintenance of AWS in Bago River Basin

Project Assistant and students from Yangon
Technological University went to Shwe Laung Dam
and Salu Dam with the officers from Irrigation and
Water Resources Utilization Management
Department (IWUMD) to change the new batteries
of Automatic Weather Station at the said dams.
After changing the batteries, they checked the
physical conditions and transmission data to the
SErvVers.

NATIRAN Affirers are rharking AWS at Shuee Lanng Nam

3. Maintenance of AWS and AHS
Project Researcher Dr. Seemanta Bhagabati and
students from Yangon Technological University
visited to Zaung Tu Dam and Zaung Tu Weir to
change the new batteries of Automatic Weather
Station and Automatic Hydrologic Station with the
officers from Irrigation and Water Resources
Utilization Management Department (IWUMD).
After changing the battery, they checked the
physical conditions and software of the stations.
They also visited to Salu Dam for the maintenance.

[ . 3 j .ﬂ'

at Salu Dam

4. 18™ International Symposium on New
Technologies for Urban Safety of Mega City in Asia
(USMCA 2019)

On 9™ and 10% December, 18% USMCA symposium is
held in Yangon Technological University. Most of the
members from the project submitted papers and
presented their papers at the symposium.

USMCA 2019 Group Photo



JANUARY ACTIVITIES FEBRUARY ACTIVITIES

1. Mobility Data Collections and Utilization in
Urban and Transport Planning Workshop
Associate Professor Yoshihide Sekimoto from the
University of Tokyo and Associzte Professor Kyaing
form Yangon Technological University conducted
“Mobility Data Collections and Utilization in Urban
and Transport Planning Workshop” in HRD Building
at Yangon Technological University. The officials
from related governmental departments attended
and discussed about the transporiation system and

traffic control plan for Yangon City.

Discussion about Data sharing policy issues

1. The Utilization of Disaster Management
System

Prof Muneyoshi Numada from the University of
Tokyo and Prof Tun MNaing from Yangon
Technological University explained about
“The Utilization of Disaster Management Systam” to
related governmental departments and teachers
and students from Yangen Technological University
at Remote Sensing and GIS Research Centre at
Yangon Technological University.

Lecture “How to utilize Disaster Management
System”™ by Prof. Numada and Prof. Tun Naing

2. loint Meeting of Government, Academic
Sector, International Advisors and YTU

Prof. Tum MNaing from Yangoen Technological
University, officials from governmental
departments and international advisors discussed
about the landslide disaster mitigation and
measures in Myanmar at SATREPS Project Office.

4,  Investigation for Urban Planning in Yangon City

Prof. Osamu Murao from Tohoku University and
student visited to Yankin Township, Bahan Township,
Kyeemyintdine  Township, Dawbon  Township,
Tharketa Township, Dagon Seikkan Township and
Zouth Dagon Township to check ground survey for
urban planning.

Ground survey by Prof. Murac and student

3. loint Seminar on Remote Sensing & GIS for
Environment and Disaster Monitoring lssues
in Collaboration with YTU, MTU and Utokyo

Prof. Sac Hone Pha from Yangon Technological

University and Prof. Wataru Takeuchi from the

University of Tokyo conducted joint seminar at

Mandalay Technological University. Teachers and

students from both universities gave presentations

about their RS/GIS activities and them they
discussed about the future collaborations between

5. Maintenance of Telemetry Stations in Bago
River Basin

Project Researcher Dr. Seemanta Bhagabati and
students from Yangon Technological University went
to Tarwa Sluice gate to reinstall Automatic Weather
Station (AWS) and to alibrate water level at
Automatic Hydrelogic Station (AHS). And then they
visited to AWS and AHS at Shwe Laung Dam, Zaung
Tu Weir and Dagon Bridge to update software.

¥TU, MTU and Utokyo.

“Advance Remote Sensing Technology™
presentation by Prof. Takeuchi

A

Reinstatliation of weather sensor at
Tarwa Sluice Gate
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6. Meeting with Director Generals from Water
Related Departments

Prof. Akiyuki Kawasaki and the group wvisited to
Irrigation and Water Resources  Utilization
Management Department (IWUMD), Department of
Meteorology and Hydrology (DMH), Department of
Hydropower Implementation (DHPI) and Directorate
of Water Resources and Improvement of River
Systems (DWIR) and discussed with Director
Generals, Deputy Director Generals and Directors
about the future collaborations.

8. Courtesy call meeting with Chief Minister of
Bago Region

Prof. Akiyuki Kawasaki from the University of Tokyo,
Prof. Win Win Zin from Yangon Technological
University, Mr. Hayato Nakamura from JICA Myanmar
Office and the Group visited to Bago Regional
Government office and discussed with Chief Minister
of Bago Region for flood risk reduction activities in
Bago River Basin and future collaborations for flood
risk mitigation.

Meeting at IWUMD office (Nay Pyi Taw)

7. Flood Risk Reduction Plan for Socioeconomic
Development Waorkshop

Prof. Akiyuki Kawasaki from the University of Tokyo
and Prof. Win Win Zin from Yangon Technological
University conducted “Flood Risk Reduction Plan for
Sociceconomic Development  Workshop™  at
Kanbawza Hinthar Hotel, Bago. The officals from
water related government department attended and
discussed about the flood risk reduction activities in
Bago River Basin. Prof Kawasaki also shared the
outcomes of Water Related Disaster Group during the
project period.

Explaining about Bago River Telemetry System
Prof. Win Win Zn

Group Photo with Chief Minister

9. Socioeconomic Preliminary Survey

Students from the University of Tokyo visited to slum
areas of Hlaing Tharyar Township in Yangon for
preliminary survey of sociceconomic issues of
residents in these areas.

Questionnaire survey collection by Utokyo
students



MARCH ACTIVITIES

1. Installation of Telemetry Weather Stations
Staffs from SATREPS Project, students from Yangon
Technelogical University, officials from Irrigation
and Water Utilization Management Departments
and staffs from Shwe Chan Tha Company installed
four weather stations in Ma Zin Dam, Moe Yun Gyi
Sluice Gate, Shwe Hlay Sluice Gate and Yangon
Technelogical University Campus.

Installation of telemetry weather station at Shwe Hlay
Sluice Gate

Installation of telemetry weather station and soil
maisture sensor at Ma Zin Dam

Group Photo after installation of telemetry weather
station at Moe Yun Gyi Sluice Gate

2. Meeting for discussion about equipment

Rector, Group Leaders from each group and SATREPS
Project staffs discussed about managing and
maintenance of donor equipment in SATREPS office.

Discussion about managing and maintenance of
equipment

Installation of telemetry weather station in YTU
campus
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