3K163009

Environment Research and Technology Development Fund

(3K163009)

28 30

Study on Policy, Consciousness and Behavior to Improve the Effectiveness, Safety and Reliability of Disaster
Waste Management

2019 5



3K163009



3K163009

Abstract



3K163009

36,083,000 10,813
12,635

28 6 1 31 3 31

12,635

3K163009

30




3K163009

2014
2015

2016
2017 2 3 61
2017 2017 7



3K163009

2017 3 9 3 15 5,200
2018 3 3
3
866
S ( (1)) Uasbestos(t/ )
Ubuildingmate‘rials(t/ ) c ( (2))
Q(t) csC ) « ) 2
S(i,j,t) = Uasbestos(i,j,t) X Z(S(i,j) x A(j,t)) #(1)
j
Uasbestos(i,j,t) = Ubuilding materials(i,j,t) x C(i,t)#(z)
- — Qun
Uasbestos(ijit) = /Zj(g(i,j) < CS(j,t))#(g)
S : i
Uasbestos(i,jt) - / Q: () j:
Ubuildingmaterials(i,j,t) : / CcS t:
A : £
12
2017 3 23 27 5
4,842
1
2017 9 26 29 10 24 27
207 204
2016 2018
2011 3 2016 4



3K163009

2
x< x<
30
2
2014 2015
2011 2016
2018
3
1
1 2
3
4
1,741
1,685
2025 6
2
2 3
6



3K163009

0% 20% 40% 60% 80% 100%
1LisE HEER
E5HE FEA
ETFE ERT
Eme =EER
BEHE FRE
LifzE FIEATIS
=88 Em8
FiEE S8
AR ELLIE
HER L8R
BER e
FEB E88
Bt i} Elg
B=E/IIE EES
Eiig 1t =8
(I EER
allg EER
BHE =t
ITE2E AR
=EFE R
IFEIS Eisls
s2EE EESE
EHE ER

===

BEELTVD WEEFTHD  HKEFECHS 2L mToi

2
0 01 02 03 04 05 06 0.7
Bt (R a0 EEES O 5 I
T
i} —
Miﬁ?ﬁ'%ﬂU%L‘@DJE _
(TR SO BB () _=
(TEH SO & FEAH _-
7.3% e v e R
BESRFTO BEHE, RESEFT T O SHEAS 2 miEE
(n:3]3
. . _— =T E
REIBTO S RIS O B G R mEER
-— {n=128)
e BHE
4 B e {n=30)
1EmE
o G
=i n—38)
H—r— mE
. i — mn=3s1
#{n=167)
e BT M NSNS — '
B
-
F
FLE ——



4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000

0

120,000
100,000
80,000
60,000
40,000
20,000
0

2013
2016
2019
2022
2025
2028
2031
2034

@& Ll - B

BUISFEDE

3K163009

®EEsniK
BEREY ORI

WKE GlR)

@4 - B

(B
ARl A T
ORE=1E,/
TBUEIT A~

RriCH T 51E%

B DIRIE ,m,g; T GEEIER
XEAEDE L D

e T ,ﬂﬁkl{zi: KEEZYIBY)
<, EMLRFELZD

AREEL, AR LHEFY

FMRRRE. 2688
I3RE, 3BBIRE
(BIIER) 1,

4
[
] /
] /
] /
[ |
~NO M OO N LW O
NI T WO WO LW O
OO OO0 O0OO0O OO
AN AN AN NN NN NN
—i— /
—— /
——

2010 2020 2030 2040 2050 2060 2070

QR T4 TOWKEE - —XICEHT 3 ERER
QOKEREEY~OXTICHHICET 2 EHRELR
Lesky
OEPCHEAICET 21EREE (T 572 EHNIC

2,500,000

2,000,000

t

1,500,000
1,000,000
500,000

0
2010 2020 2030 2040 2050 2060 2070

1



3K163009

2059
160
3 1

140

6 120
100

80

60

40

20

0

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060
6
39
6
1
10.6 15.3 5.5 8.7 5.5 7.2
5.8 10.3 1.5 2.2
13.3  40.2%
100 g 2012
98.8%
100 g 2016 52.3% 2017 25.5%
2016 1 7



3K163009

1.8

e) )
7 / 2016



PHER R/
g 8 o 8 8 8

8

o

GRS
L=1

_. _.
8 8
r

FHEFEL/HEH)

o

3K163009

8
~ 180 T . 150
N $ [wA £ |=x
- S0t T 100
oo o
:& i ._/\ gé ”
7 | 3
I B e T e =l Y
6A 8A 108 12A 2R 4A R 8A 104127 2R 4R A 8A 108 128 28 4B
150 150
B4 £ XK AN |
§'1oo E Stoo |
b |
!& 50 | ﬁ% 50 [
7
"
[ pttger® g | H | [ gge are| & ol ompgert—e
6A 8H 10A 128 28 4A 6A 8H 108128 28 4A 6R B8R 10A 12A 4R
150 _ 150
i3 i ERE g EM|
%'100 5 100 |
5 =
‘-&E 50 ﬁ 50 L
7 a
[ pnlter-rrepp—p | [ o le—e a0 g g |
68 8H 108 12H 28 4H 6H 8H 108 12H 28 4R 68 8A 108 12A 2R 4A
n=40 130
80 —
=] O
60
7 40
20
0 B m]
e B B %
/%? \d o) N
¥ & A
2 N 4
9 X N
» ®



10

2018

3K163009

10



3K163009

17-3 31

30

31 4

1) R. POUDEL, Y. HIRAI, M. ASARI, S. SAKAI: J Mater Cycles Waste Manag, Vol 20, Issue 3, 1663—

1675 (2018)
Establishment of unit generation rates of building debris in Kathmandu Valley, Nepal, after

the Gorkha earthquake
2) Shinichi Sakai, Raju Poudel, Misuzu Asari and Takuya Kirikawa: Waste Manag & Research, Vol.

37(3) 247-260 2019
Disaster waste management after the 2016 Kumamoto Earthquake: A mini-review of earthquake

waste management and the Kumamoto experience

11



3K163009

3) Poudel, R., Hirai, Y., Asari, M. Sakai, S.: J Mater Cycles Waste Manag. (published online)
https://doi.org/10.1007/s10163-019-00835-3 (2019)

Field study of disaster waste management and disposal status of debris after Gorkha Earthquake
in Kathmandu, Nepal

1) 27 2016
26 8
2) 27
2016

3) Misuzu Asari: UNEP-IETC and Osaka city government Mainstreaming Disaster Waste Management
Symposium (2017)
Progress of Disaster waste management in Japan and contribution of researchers
4) Misuzu Asari, Tetsuji Okuda, Ryo Tajima and Takuya Kirikawa: The Fourth 3R International
Scientific Conference (2017)
Rate-determining Factors of Disaster Waste Management for some Disasters in Japan
5) Shinji Mizuhara, Yoshiki Yamane, Junya Yano, Misuzu Asari and Tetsuji Okuda: The Fourth
3R International Scientific Conference (2017)
Generation potential of Hazardous and/or Harmful Household Articles during Disasters
6) Misuzu ASARI, Makoto Tsukiji, Takuya KIRIKAWA: 3rd Global Summit of Research Institutes
for Disaster Risk Reduction (2017)
Development of international guideline for disaster waste management
7) Misuzu Asari: Annual Meeting of Korean Society of Waste Management 2017 (2017)
People and Community *s Consciousness and Preparation about Disaster Waste
8) Megu Tsuchimura, Misuzu Asari, Makoto Tsukiji, Takuya Kirikawa Annual Conference of Japan
Society of Material Cycles and Waste Management 2017 (2017)
Development of Disaster Waste Management Guideline in Asia and the Pacific
9) Misuzu Asari, Takuya Kirikawa, Shin-ichi Sakai The 4th Final Sinks (2017)
Material Stock and Disaster Waste Management
10) Misuzu Asari, Takuya Kirikawa, Shin-ichi Sakai: 7th International Conference on Solid Waste
Management (2017)
Status of disaster waste countermeasure execution and a survey of public awareness in Japan
11) Manami Sadano, Misuzu Asari: 7th International Conference on Solid Waste Management (2017)
The possibility of cooperation with disaster volunteers and residents in disaster waste

management
12) 28 2017
13) 28
2017
14) 2017 2017

12



3K163009

15) 28
2017

16) 28 2017

17) Misuzu Asari, Junya Yano, Shinichi Sakai: Annual Meeting of Korean Society of Waste
Management (2018)
Separation and disposal for spray cans during disaster and non-disaster times

18) Raju POUDEL, Yasuhiro HIRAI, Misuzu ASARI, Shin-ichi SAKAI: Annual Meeting of Korean Society
of Waste Management 2018 (2018)
Disaster Waste Generation Rates of Buildings in Kathmandu Valley, Nepal after 2015 Gorkha
Earthquake

19) 29 2018

20) 29
2018

21) 29 2018
22) 29 2018
23) 29 2018

24) 29
2018

25) Toshiyuki Tsunemitsu, Misuzu Asari, Junya Yano, Shin-ichi Sakai, Shinzi Mizuhara, Tetsuya
Okuda: The 5% 3R International Scientific Conference (2019)
Flows, Stocks, and Generating Factors of Spray Cans and Cassette Cylinders

26) Junya Yano, Toshiyuki Tsunemitsu, Misuzu Asari, Shin-ichi Sakai: The 5% 3R International
Scientific Conference (2019)
A Waste Composition Survey of Spray Cans and Cassette Cylinder from Households in Kyoto

13



14

3K163009



3K163009

(1)-1

(1)-1

15



2017

2014

2017 7

D

(1)-1

10

16

3K163009

2015
2016 2017 2 3
61
2017 3 9 3 15 5,200
380
20 70



3K163009

(D-1
1) 1) 1) 1) 1)
1) 1) 1) 1)
23

5
5
4

2018 3 3

3 866

(1)-2
1)-2
28 10 28 4 -
18 21 29 29 7
29 7
29 7
10 28 8
29 7
5
5
4
(1)-3 3

17



3K163009

1 2
3 4
-3 P A
2014 8 2015 9
52 18 5 18
4
1 2
7 2
1
hd A
[ J
b A
[ J
1
b A
bd e
A
[ J
A A
1%
1,741 1,685 BEELTLD
REDRTHD
46% WEFEFECH
(1)-2 2u
= ZDAth
2025 6
1% 2%
(-2
n=1,685
(1)-3
2 3

18



3K163009

0% 20% 40% 60% 80% 100%
iLiEE HBRER
e FET
EFE K BERT
ERE REE
WHE FRE
I e
=B EmE
Eai] BEE
AR EE
BER =11
BEE [il]miok
FEE EBE
] e
/B BIER
#FRE =HE
Se EREIE
allg EEE
BHE EisE
I L=
=HFR v o}
FEE EiFls

EESE
AR

BEEE
BHIE

=18

EEELTWVWS BEEFTHS (HWETECHS FEL BZOM

(1)-4 5

I
I
(1)-4 n=1,685

19



3K163009

(1)-5

u4pD mipLy = EoE

1)-5
n=1,685

7.3%

(1)-6

4 0% 10% 20% 30% 40% 50% 60%

>
11
w
\l
©

(1)-6

BCP

0% 20% 40% 60% 80% 100%0% 20% 40% 60% 80% 100%

- R IEAKIEE 2500 8 S L BAE

ml
H3EB LML LS EHEER w4 ER ICHE

N

-7 n=5,200

1)-7

BCP

1)-7



76%

0% 20%
ml 2

(1)-8

866

(1)-9

(1)-8 4 6
I
I
|
[
|

40% 60% 80% 100%

m3
n=5,200

(1)-9 n=866
(1)-10

21

3K163009



3K163009

[=]
=
=]
[
o
W
=]
&=
=]

50

FOPTAF T EEFTE T IO

(D-11 o, B ERNI T DR T L
FOLINCH AT A hiatina o2 E
HEIEE. SR NIFaSEh o lE
FOdLET&le

B ANOEAL0EMAGTEIE

AT SEFE- T2 Aoz 2k
Rt BEF £ TAND A0 EREB

3 CAEREST DAL NI BRI TIENR IS
TOh

B P

=S

15 20% (1)-10

=]
(9]
=
=]
=
w
=]
(=]
=]
[
w
=]
w
n

BETHEND ST
IR B ST Do T

KAt i fe /HEET DS o T
ML

FEs TLNB ADNE D 7

SR VoY BEA VT MU L LD R 7
15% TR S0 Eh ot
REBYBTE:

REHASHAXTE

B BB T At T
BRI o To S Dt T
FEADAEERCEALB Do
O

(1)-11

=

(D-12
0 5 10 15 20 25 30 35 40
JERETAEN oo th, BRIFIAET
lFatr-iz,
35% JEWEET B s Fo o, S BIE FE
D IFESR ST 7O HER SR,

7 71
—1
FEFO DRIE ST T, TERLIT S
& - &= & = 7]
RAld3eBatc,
= 7
O

65%

HERD FRIE DEHEILT. TFHL
[ s 71| PR s Pl - o el

Dt
(1)-12 %

(1)-13

22



3K163009

] 01 02 03 04 05 06 0.7
ey nnn EiEEE O 2
T —
_ |
BSR40 &L O O3 -
FRPSOMEER( I
_. "
GrrsoaPEan —
—————
PO A, REFTO RS mHEE
{n=31)
FESTOH AR EF AN e
—_— {n=128)
E— ERE
L — {n=30)
]
Syt = {n=38)
E— m gk B
. i — mMi{n=351)
A B—=nb (T 2T AL) B PR
- ¢ n=167}
W A=TEYDSNGS —
(D)-14
F
; m—
(1)-13
45% 10
20% 10 T
T05BIL L MR PR
15% Emcﬁémﬁéoktbu K s
105 IR R
ERGE, A
FF‘@‘ZD %E*E
Py Eﬁﬂgﬁ SRR T
BE FAH
ol A & M s
o] (A 258 HERR
N A AN o EOEe
(D)-14

@ AHbs - BIFRIC

T E K

B BFEOE WwE (i) EHEEN D
(ER)
AR A o ]
@Y - B OIRE=E,/
B 1T B e TR EIN A~
NE ORI e BELER]

REAANEBOE L D @A

(1)-15 (K~ — 2 Tlat 7 A EE R
<. ENAEFED
ke, FIZIE, LIS

MAIFRE. 288
IZRE, 3HBIEE

BIEE) L.
( el 5 LHaE>

QW CREIC
(1)-15

23

KEREZEWED)

DORZ T4 TREEE=Z—
QK EEEY~ORISASICET 2 EEES

ICBEY 2 IEmRAE

BT 2F®|EE (TE DT EHD)



3K163009

2 2018

2019

17-3 31

30

31 4

24



3K163009

UNEP IETC Mahesh Pradhan

10 2019

SPREP JICA

J-PRISM SPREP 20 WS

WS

Shinichi Sakai, Raju Poudel, Misuzu Asari and Takuya Kirikawa: Disaster waste management after
the 2016 Kumamoto Earthquake: A mini-review of earthquake waste management and the Kumamoto
experience, Waste Manag & Research, Vol. 37(3) 247-260 2019

iy

D

2)

3)

4)

46 pp-12-18 2017

27 2016

26 8
Misuzu Asari: UNEP-1ETC and Osaka city government Mainstreaming Disaster Waste Management
Symposium (2017)
Progress of Disaster waste management in Japan and contribution of researchers
Misuzu Asari, Tetsuji Okuda, Ryo Tajima and Takuya Kirikawa: The Fourth 3R International
Scientific Conference (2017)
Rate-determining Factors of Disaster Waste Management for some Disasters in Japan
Misuzu ASARI, Makoto Tsukiji, Takuya KIRIKAWA: 3rd Global Summit of Research Institutes

25



3K163009

for Disaster Risk Reduction (2017)
Development of international guideline for disaster waste management
5) Misuzu Asari: Annual Meeting of Korean Society of Waste Management 2017 (2017)
People and Community *s Consciousness and Preparation about Disaster Waste
6) Megu Tsuchimura, Misuzu Asari, Makoto Tsukiji, Takuya Kirikawa Annual Conference of Japan
Society of Material Cycles and Waste Management 2017 (2017)
Development of Disaster Waste Management Guideline in Asia and the Pacific
7) Misuzu Asari, Takuya Kirikawa, Shin-ichi Sakai The 4th Final Sinks (2017)
Material Stock and Disaster Waste Management
8) Misuzu Asari, Takuya Kirikawa, Shin-ichi Sakai: 7th International Conference on Solid Waste
Management (2017)
Status of disaster waste countermeasure execution and a survey of public awareness in Japan
9) Manami Sadano, Misuzu Asari: 7th International Conference on Solid Waste Management (2017)
The possibility of cooperation with disaster volunteers and residents in disaster waste
management
10) 28 2017

11) Misuzu Asari, Junya Yano, Shinichi Sakai: Annual Meeting of Korean Society of Waste
Management (2018)
Separation and disposal for spray cans during disaster and non-disaster times

12) 29 2018
13) 29 2018
2016 9 2 400 1
2 2016
11 12 281
3 28
2017
1 19 75
4 28
2017
1 30 80
5 28
2017
2 21 80
6 ZERO
2017 4 27 80
7 NPO 2017 7

26



3K163009

14 30 1
8
2018 2 2 80
9 2018 2 3
60
10
2018 2 9 60
11 2018 7 3
50
12 2018
7 10 30
13
2018 7 21 40

14 2018 8

27 100 1
15 30

2019 2 6
2019 2 12

40 50 1

16
2019 2 25
100
1) 2018 4 6 27
1) 21 3
http://www_kkr.mlit.go.jp/kensei/town/anti_disaster/data/jirei.pdf 2019 5
2) 28
2017

27



39

(2003)
(2011)

D

2059

D

302

4)

28

2019

1,2)

(

3)

)

3K163009



S C )
Uasbestos (t/ ) Ubuilding materials (t/ )
c C @) Q(t) csC ) « 3 2
S@i.j.t) = Uaspestos(ij.t) * Z(g(i,j) X Agjny) #(1)
j
Uasbestos(i,j,t) = Ubuilding materials(i,j,t) x C(i,t)#(z)
_ Qun
Uasbestos(l,],t) - /Zj(g(i,j) x CS(j,t))#(s)
S
Uasbestos(i,j,t) : /
Ubuilding materials(i,j,t) : /
A :
c : i
Q: ¢ ) J
CS : t:
E -
(2) Ubuilding materials
Q) 1971 2001 »
1955 2004 M
® C 4
_ Mg
Ubuilding materials(i,j,t) — /Zj(g(i,j) x CS(j,t)) #(4)
(2015(
)P

29

3K163009

27) 2



3K163009

n n
n nom m n
Q) Q M c )
2006 8 1955 2004
cs
9)
(2)-1
5 &E
1 0 (2)-2
(-1 2)-2
) A cs r "
1997 2005 10) 1997 2005
10) 2005 1 t 1
(5) "
n
r
t m
T'@) = €Xp {— (ﬁ) }#(5)
(&Y
2013 1955 2004
r 2014 2014 2063
O) M
2014 2063 (T+2013)
W (T+2014) (T+2013)
2013 2062 «C M

T(j T+2013-t) #(6)

Ati2013G.0) = Az013(i,0) X
T(j,2013-¢)

Wri2013(j.6) = ST+2014(0) — 52013(1'1)#(7)

11,12)

30



0(v,ky) = softmax(B(y, ky))#(13)
B(y.ky) = bg + byy + byy* + b3y® + .- #(14)
b;

31

3K163009

3
2
3 2
3
t ho(t)
C )
_mg t ™!
@ =12(0) #@)
©)) my Mo r
k ( ) d
hy (k. d)
C )
(4™
mlk d)=T5() - #O)
(©)] myg Mk
ky kg
y kp kq 0. kp ka) y kq
ky freqs(y, ky kq) fregs K
(10)
freqs(y, k,) ~ multinomial(6(y, k) )#(10)
0 B(yrkb) Q(y, kb!ka)
Q(y, kb! 1)
9(}/, kb! 2)
0(y ky) = : #(11)
0, kp, K — 1)
0, ky, K)
0(y, ky) K 1
0(y, k) simplex
oy y
y y
d 0
K v K
softmax 0(y, k) K B softmax
B y d
s; = softmax(v)[i] = M#(ﬂ)
j=1 eXp(vj)



3K163009

40,000 1,000
Stan2.18® Stan
4 2000
1000 4000
1960 2059 100
1
¢)) y
¢))
(2003) D)
y
St(y, Slate) ( on
) St(y, MetalOnSlate) St(y, Y, k) Y,
St(y,Yy, Y, k) Y,
St(y, Yy, Y1, Yy, k) y StA(y)
StA(y) = Z[U(Yn) x St(y, Yy, Y, Slate)] + Z [U(Y,_,) % St(y, Yy, Y,_y, Y, MetalOnSlate)] #(15)
Yn Yn—1

StA(y) = StA(y — 1) + Q(y) — W(y)#(16)
y w(y)
W(y) = StA(y — 1) — StA(y) + Q(v)#(17)

2 -1 2
2)-3
(2)-3

n
2964617| 6254363

RC 2928484| 5690754
2.046492| 5407101
RC 5237861| 4926014

RC 2928484| 5690754

(2)-3

32



25(%)

20
15
10

5

0
1950

30 (%)
25
20
15
10
5

0
1950

1960 1970 1980 1990

W

1960 1970 1980 1990

—_——
—0—
—r—
—
——

2000 2010

bt

2000 2010

2)-1

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000

2,000

1950

140,000

120,000

100,000

80,000

60,000

40,000

20,000

0

1950

1960 1970 1980

1960 1970 1980

FLE

1990 2000

2010

1990 2000

2010

33

3K163009



3K163009

( T - — — ——
180000
160000
140000
120000
100000
80000
60000
40000
20000

0
1950 1960 1970 1980 1990 2000 2010

30000

25000

20000

15000

10000

5000

1950 1960 1970 1980 1990 2000 2010
(2)-3 4

@G @
) €))
(-4 5 ) -6 7

34



4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000

0

2013

2,500,000
2,000,000
1,500,000
1,000,000

500,000

0
2010

120,000

100,000

2016
2019
2022
2025
2028
2031

2034
2037
2040
2043
2046
2049
2052

n
o
o
N

2058
2061

]
-

\:,

2060

2020 2030

2040

2050

80,000
60,000
40,000
20,000

2070

14

-4 @O

80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

0

R
%Q

N b\’ %% <o<°

SN

35

3K163009



4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000

0

2013

2,500,000
2,000,000
1,500,000
1,000,000

500,000

0

2010

140,000
120,000
100,000
80,000
60,000
40,000
20,000

0
2010

2015
2017
2019
2021
2023
2025
2027
2029
2031
2033

2035

2040

2040

2037
2039
2041

2050

2050

2043

2045

2047

2049

2051

2053  m—
2055  m—
2057 m—
2059  mm——
2061 m—
2063

——
——

2070

2070

)

80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

0

2013
2015

2017
2019
2021
2023
2025
2027
2029
2031

2033
2035
2037
2039
2041
2043
2045
2047
2049
2051

2053
2059

@

36

3K163009



3K163009

2013 2062
2030 2063 2013 391 84 329
2
90%
(2)-4 (2)-8 14 (14)
3 on on
(2)-4
my Nk
2.11+0.06 94.99+3.24
1.73%+0.07 83.33+4.06
2.30=%x0.05 61.45+1.43
100% 4;6Ceeeteg®eS®eeet® .qe0
00% | CeT e = "'\‘-"Ouo.«._

80%
70%
60%
50%
40%
30%
20%
10%

0%

()

0 5 10 15 20 25 30 35 40 45 50 55
()
(2)-8.

100% -qe= (.(0.(.. ()

[ ™) ato e ¢
90% \.-'&;—ror. T+ _
80% > e LI ‘. TI

* Q
70% T I I T
50% o | ° .
40% 1
30%
20%
10%
0% Ll T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55

(2)-9

37



3K163009

100% eeeqete®eteqqe

90% “ """‘i'ofcgg,i

80%

70%

60%

50% .

40%

30%

20%

10%

0%

0 5 10 15 20 25 30 35 40 45 50 55
()
(2)-10.

100%
90%
80%
70%
60% L]
50% .
40%
30% "
20% ]
10%

0%

1960 1970 1980 1990 2000 2010 2020

(2)-11. @G )

100%
90%
80%
70%
60% =
50% -
40%
30% =
20% n
10%

0%

1960 1970 1980 1990 2000 2010 2020

(2)-12. € )



3K163009

100%
90%
80%
70% -
60%
50% | on
40% m
30% -
20%
10% "
0%
1960 1970 1980 1990 2000 2010 2020
(2)-13. € )
100%
90%
80%
70% -
60%
50% [ ] on
40% m
30%
[ |
20%
10% n
0%
1960 1970 1980 1990 2000 2010 2020
(2)-14. (€ )
2059
(2)-15 16
160
140
120
— 100
80
60
40
20
0
1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060
| | | on
(2)-15.



3K163009

35,000
30,000
25,000
— 20,000
15,000
10,000
5,000
0
1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060
[ | ( ) = on ( ) = ( [ on (
(2)-16.
2003 153 2018
» 1961 2003
170
2059 17 2003 11
on 2008
2059 3
2030 31,000
2059 14,000 45
® 2004
9 2059
4 on
2020 3 2059 25
40

40



D

2)

D

2)

3)

3K163009

Poudel, R., Hirai, Y., Asari, M. Sakai, S. (2018) Establishment of unit generation rates of
building debris in Kathmandu Valley, Nepal, after the Gorkha earthquake. J Mater Cycles Waste
Manag 20(3)1663-1675. https://doi.org/10.1007/s10163-018-0731-8

Poudel, R., Hirai, Y., Asari, M. Sakai, S. (2019) Field study of disaster waste management
and disposal status of debris after Gorkha Earthquake in Kathmandu, Nepal. J Mater Cycles
Waste Manag. (published online) https://doi.org/10.1007/s10163-019-00835-3

( )
; ; ; (2017)
. 28 , pp. 475-476
https://doi.org/10.14912/jsmcwm.28.0 475
; ; ; ; (2018)

.29
, E1-3 https://doi.org/10.14912/jsmcwm.29.0 485
Raju POUDEL, Yasuhiro HIRAI, Misuzu ASARI, Shin-ichi SAKAI: Disaster Waste Generation Rates
of Buildings in Kathmandu Valley, Nepal after 2015 Gorkha Earthquake, Annual Meeting of Korean
Society of Waste Management 2018 (2018)

41



iy

2)

3)
4)
5)
6)
)
8)
9)

10)

11)
12)

13)

3K163009

. (2016). - -
. http://www.soumu.go.jp/main_content/000417844.pdf (2019 2 5 )
. (2018). -
- . http://www._soumu.go. jp/main_content/000532265.pdf
(2019 1 31 )
15 12 1
. (2011).

76(670). 2403-2409.

http://www.stat.go.jp/data/chouki/09.htm

(2017 12 18 )
( ) (2015( 27) 2 )

http://www._asbestos-database.jp/ (2018 2 5
() 2006 2007 3 16

1997 2005 73 632

pp.2197-2205 2008 10

John P. Klein. Melvin L. Moeschberger. (2012). . ( )- .
David W. Hosmer. Stanley Lemeshow. Susanne May. (2014). . ( ).

Stan Development Team (2018) Stan: A C++ Library for Probability and Sampling, Version 2.18.0.
http://mc-stan.org/

42



3K163009

1.8

1)

2006
3)

4)
(3)-1 12

2006
D

43



3K163009

1
100 ¢
3)-1 “)
1
2
3
4
5
6
7
8
9
10
11
12
2017 3 23 27
(3)-2 5
4,842
1
(3)-3
(3)-2

20 76 48 58 56 59 87 384

30 93 93 93 93 93 88 553

40 93 93 93 93 93 93 558

50 93 93 93 93 64 93 529

60 64 93 93 68 37 93 448

419 420 430 403 346 454 2472

20 33 36 46 23 11 87 236

30 93 83 84 74 54 87 475

40 93 90 93 93 93 93 555

50 93 93 93 93 93 93 558

60 93 93 93 93 81 93 546

405 395 409 376 332 453 2370

824 815 839 779 678 907 4842

(3)-3
1
1

gjojorfool o

44



3K163009

3)-3
2017 9 26 29 10 24 27
207 204
400
2016 2018
2016 2017 (3)-4
1
(3)-4
2016 11 16 7 2017 11 13 12 8

306 kg 313 kg 220 kg 305 kg 216 kg 300 kg
74 3 91 3 90 4 73 3 75 3 124 4

61 kg 61 kg 52 kg 61 kg 61 kg 47 kg
289 7 313 7 192 7 481 7 335 7 197 7

64 kg 163 kg 38 kg 90 kg 162 kg 52 kg
289 7 313 7 192 7 411 7 335 7 197 7

13 kg 13 kg 3 kg 30 kg 8 kg 4 kg
289 28 313 28 192 28 481 35 335 35 197 28

3)-1
Nobserved i
Naaj tdzz ' % 365 3)-1
aauste - Dsample,i x Hsample,i ( )
N adjusted /
Nobserved,i /
Dsample,i i
Hsample,i i

45



2016 4

®)-5
1 2017

¥)-5

2016

2011 3

8.7 5.5 7.2

2016 4

-1

46

10.6 15.3

3K163009

5.5



3K163009

(7] o o _
5] _ =] _ ] -
[m] _ [m] _ ]
] =] [m]
|
|
|
!
|
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
() /
OiO 210 4.0 610 810 10.0 12.0 14.0 16.0
(b) /
OiO 210 4j0 610 8.0 10.0 12.0 14.0 16.0
(© /
’3)-1 1 (@ ) ©)
3)-2 5.8 10.3 1.5 2.2
3)-3
(3)-4
13.3  40.2%

47



[ IO R |

3K163009

o [m] _
_ o _ m ~
_ [m} _ [ ]
=] o
0.0 2.0 4.0 6.0 8.0 10.0 12.0
0.0 25
@ ()
(N=596)
(N=728)
(N=749)
: . '
0% 20% 40% 60%

(3)-3



[
21.1% |

3K163009

27.6% | 19.3% o
5.3%
24.2% 27.5% | 19.6% o
3.
21.8% | 29.1% | 22.0%
32% O
27.2% | 38.2%  11.19
2. -
17.3%] 20.1% | 30.6%
4.6
21.0% | 27.5% | 18.3% u
| | 4.8%
0% 50% 100%
3)-4
2016 2017 170
15.6 kg 181 14.8 kg
(3)-5 3 2016 7.63 / 2017 3.96
/
6.22 / 2016 2017
(3)-6
29.5 43.6% 56 71%
3)-7 2017
23.2% 22.1% 14.4%
12.0 [m] ] M
(] (] SC
— 100 1 1 2017
~ 80 a
6.0 2016
4.0 -
0% 20% 60% 80% 100%
2.0
(] SC (]
0.0 ] [m}
2016’2017 2016’2017 2016’2017 2016 2017
(3)-6
3)-5
e Spray cans SC Spray cans

49



3K163009

2017
2016
0% 20% 40% 60% 80% 100%
%)
-] (]
(] ]
(] ]
O ]
| | =]
= ]
-]
)-7
[m] =] a [m] a o =] a [m] o
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
0% 0%
2016 2017 | 2016 2017 | 2016 2017 | 2016 2017 2016 2017 | 2016 2017 | 2016 2017 | 2016 2017
) ()
3)-8
(3)-8 100 g
37.7% 2016 60.2% 2017
2017 46
4
6.1% 6.7% 9.3% 31.8% 5%
100 g
(3)-9 100 g 2012 98.8%
9 100 g 2016 52.3%

2017 25.5%

50



] 1009 m| 100¢g
m 100g O 100g
|
2017
2016
I T T ! !
0% 20% 40% 60% 80% 100%
%
3)-9
2016 1
4

1.8

51

(3)-10

3K163009



3K163009

3.0

0.28
0.83
323
0.30
2044

(3)-10 / 2016

52



3K163009

1.8

1) Junya Yano, Toshiyuki Tsunemitsu, Misuzu Asari, Shin-ichi Sakai: A Waste Composition Survey
of Spray Cans and Cassette Cylinder from Households in Kyoto. Proceedings of the 5th 3R
International Scientific Conference on Material Cycles and Waste Management, S5-3 (2019)

2) Toshiyuki Tsunemitsu, Junya Yano, Shinzi Mizuhara, Tetsuya Okuda, Misuzu Asari, Shin-ichi
Sakai: Flows, Stocks, and Generating Factors of Spray Cans and Cassette Cylinders.
Proceedings of the 5th 3R International Scientific Conference on Material Cycles and Waste
Management, S13-5 (2019)

53



3K163009

3)
29
, pp- 27-28 2018
4) Misuzu Asari, Junya Yano, Shinichi Sakai: Separation and disposal for spray cans during
disaster and non-disaster times, Annual Meeting of Korean Society of Waste Management 2018

(2018)
5)
28 2017
1)
22 pp.75 75 2011
2)
22(6) pp.372 381 2011

3)
66 (315), 454-459 2013

4) 2016 2015

54



3K163009

2018

2000

55



2014
2015
2011
2016

http

24

20
5
://research-ssl_ann-kate. jp/)
2016 8 2,500
2016 11 5,000
2017 1,000
2017
2018

486

56

110

2,000

1,200
200

3K163009

200

200



3K163009

=< 1
2012 ©®
LDso
-1 30
»-1 30

30 30
30 28
28 26
25 21
22 18
20 13
17 10
15 4
14 1
11

6

1

2019 1 8
292
30 2018
11 6 8 136 47
1 »H-1

57



2014 2015 2016
6
@ : m i E OIEE
Hl
g 4
gl
o
= 2
B
0
) s . . 23 S 2
6\\/\1‘%{&)’:)/§é§?\-’%9’1 )—T,Y" jg”?;\\\’i;*gg‘*
o 5 T F G
ST RV R o
’g‘) ._-)r }\"‘} _--)‘ <)$’
o % 7 P ng,%.&
& F e A
K .@//,,X‘
FaE
S
-1
n= 250
1
(4)-2
1

58

THEFE(/AHT)

3K163009

2011

mifiiE oEmiliE

JuJuJ[u[L.uJDJnJHJi

& o )r /&%£% 30 @ﬁ"ﬁ&
Q‘Q)-‘ i<‘ ,r_))@'%\ /{)‘ ,!L ﬁ"'}@‘ vg-
R %
- € ﬂ§¥’ o &g§¢
'§*
ﬁﬁgé
8
1 2
2017



FHFE R/ HHE)

(=4

dtimiE

oy
()
o

Py
(=1
(=]

T

o
(=3

- 58

FERFR(/ T

L=

3

8

SRR/
(=1

—y
o
o

g

on

T REF R/ HH#)

o

~
S
o/
N

6A 88 10A 12A 2R 4R

B4

68 88 10A12A 2A 4A

_. _.
8 3
T

FHRERL/HW

PN

[ et gy |
6A 8A 10A 12RA 2R 4R

Bix

o

I SR e = N
6A 8H 10A12R 2R 4R

-
[<.]
(=3

=1
E=1
i=1

(2]
o

[ el |
6A 8H 108 12RH 2R 4A

10

100

EHERERL/HE

o

ERR

6A 8F 10R 12A 28 4A

59

-
(1]
(=]

ey
(=3
o

EHRSFEL/ )

P STy S S
6A 8A 10A 12A 2A 4A

(=]

o
o

=R

g

FHRSRO/HE)

- o=ty |
68 8A 10A 128 4A

o

g

1B

g

8

THEFHRL/HEE

o

6A 8H 10A 12A 2R 4A

n=40 130

(4)-3



e EFEROBEGL wmBEFEROS(EHY —EEEROCBE

3K163009

30 100 20
L £ I
i 80 g i
20 | - g 20 |
s 40 WO —
F S
10 i b 10 i
- 20
[ . I . e
0 0 15 0
20f% 301 40f% 501% 204 304t a0ft
(n=48) (n=167)
(4)-3
2
)
4)-1 1
(4)-4
5
80 —
5] m]
60
40
20 H H
0 B mfl
I N N
& K )‘z_) ))\)
2 DG
X
x» Yy
(4)-4 - i
2018
60

5018

e EEEEOBEGL meEERECBELHY —BEEEOBRE
100

80

60

40

20

DEE (%)

=

WIEBEZED B




3K163009

4)-1 2

11 2m

(4)-2
(4)-2
20
10 20
(4)-2

61



#-5

2
7
FREBRBBALA
16% IEEZHIDRSEL, HBLE,
—RWITRECHISEENS
27%
Rt EMEE

13%

M¢&CH 1D EIEL
19%

F S~ BORARIRE
18%

Fe SR BORR Ll
6%

(4)-5
n=218)

(4)-2

10

(4)-6

62

3K163009



3K163009

\wa
Ve
R MWW
e p
Ny R
» &
2, %
€. R
e, e
mm% ey
X X%
%o Vs
‘e
e
.rmwv
%
) R
EN &
%
T Y
70 V4
‘e &
NS &
Amev nmk
nwma
\ 2 @
&
)

905)

n

:n=762

(

(4)-6

(4)-7

63



3K163009

thid

50
40
30
20

-7

292)

-n=

PET

5

4

(4)-8

(1)-14

50

292)

-n=

(4)-8

(4)-9

30

25 30

40

64



3K163009

50
40 |
30
20
10

fiit

(

#-9
( :n=292)

(4)-10 4

n=165 228)

6 3)-3
50

40 +

30

fiit

—20

10

(4-10 ( :n=202)

65



3K163009

(4)-5

SNS

66



D
2)

D

2)

3)

4)

5)
6)

2019 1

2019 3

Shinji Mizuhara, Yoshiki Yamane, Junya Yano, Misuzu Asari and Tetsuji Okuda

JVOAD

31-35.

2016

28(2), 5-13.
2018

27

3K163009

2016

4th 3R

International Scientific Conference on Material Cycles and Waste Management, New Delhi, India,
Generation potential of Hazardous and/or Harmful Household Articles during Disasters.

29

2017

2018

67

2018 1 17

28

29

2017

2017



D

2)
3)

iy

2)

3)

4)

5)

6)

7)

103.

2015
161

692

2019

162.

73 8l.

3/9

29

2002

2001

2018

(2007)
140 142.

68

(2008)
19

2012

3K163009

2017

1717 2018

1/25

18

101

2015 54,5 , 362-368.



3K163009

11 Abstract

Study on Policy, Consciousness and Behavior to Improve the Effectiveness, Safety and
Reliability of Disaster Waste Management

Principal Investigator: Misuzu ASARI
Institution: Kyoto University
Sakyo-ku, Y oshida hon-machi, Kyoto-City, Kyoto 606-8501,
JAPAN
Tel: +81-75-753-5922
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Cooperated by: Ryukoku University

[Abstract]

Key Words: Disaster waste, Local municipalities (cities, towns and villages), Resident,
Volunteer, Hazardous and dangerous product, Asbestos, Spray can, Cassette cylinder,
Information, Disposal

Since the Great East Japan Earthquake in 2011, knowledge and technologies related to disaster
waste management (DWM) have been vastly improved. However, local municipalities in Japan
remain underprepared to effectively respond to large-scale disasters. To further examine this
situation, we conducted several surveys.

About half of the responding local municipalities stated that they had prepared a DWM
plan prior to the disaster. However, the remaining half stated that they have no intention to
develop aDWM plan, or that they need to accel erate the development process. To facilitate
DWM plan development, the support of prefectural governments is essential, and a simple
support kit for advance DWM planning should be provided by prefectural governments to
small- and mid-sized municipalities.

During a disaster, neighborhood community associations are an important means of
disseminating information among residents; however, the results of our awareness survey show
that many neighborhood community associations remain unaware of correct DWM procedures.
We also found that residents are able to sort waste to a certain extent. Therefore, it isimportant
that neighborhood community associations ensure that local residents know how to sort waste,
how local temporary storage sites should be managed, and how information will be shared
during a disaster.

Currently, the structures of many houses and factories still contain asbestos. Although
the number of buildings containing asbestos is decreasing as older buildings are demolished
and replaced, it is estimated that buildings containing asbestos will remain a hazard for the next
several decades. Therefore, it isimportant to improve systems for communicating the locations
of exposed asbestos and for collecting contaminated materials during a disaster, and to ensure
that residents clearly understand the potential health risks associated with asbestos exposure.

Regarding spray cans and gas cylinders, accidents are reported even when there is no
disaster. Results of a survey showed that consumers know little about how to drain or sort spray
cans and gas cylinders for safe disposal, and many consumers reported that they keep old spray
cans and gas cylinders for various reasons.

Much information has been obtained regarding residents’ knowledge of hazardous
materials and how to deal with them. It is considered best that high-risk hazardous materials are
stored safely during a disaster until proper collection can be organized.

As for volunteers, they have engaged in activities such as tidying up in circumstances
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where no effort was made for cooperation and detailed information about safe DWM
procedures was not provided. We have proposed a cooperation model to improve such
situations.
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