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2. NELEFZ - BEREHAOSBEIRESE) RREREE (KXW, 3. 33MK)

2024 FEILEHBIZIT B
BRE DA =— XD SNIBBFTEE R E R T T 4 7 DXEFEBZONT
Evacuation shelter management and volunteer activities which met evacuees’ need of living

in 2024 Hualien Earthquake

RFBE N SRR A FE R
TA T A T ABIY D2 PR EE
1. EH
(Fn30)
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(F30)

In Japan and some low- or middle-income countries, evacuation shelters or refugee camp failed to
meet the living needs leading to physical or mental health issues. Hualien County, Taiwan, has learned
from its failure in 2018 and achieved rapid and comprehensive support in evacuation shelters after
2024 Hualien Earthquake. This study aimed to examine how to improve the shelter environment in
those countries by investigating its management in Hualien County. In the current study, two staff and
three volunteers from “Buddhist Tzu Chi Foundation” (Tzu Chi) were recruited for group interviews,

respectively. The former group was asked about evacuation shelter management in Hualien earthquake
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with the improvement from 2018, while the latter group told their volunteer activities focused on 2024
Hualien Earthquake. As a result, Hualien County government makes use of the potential of volunteer
organizations and assigns their roles in emergency beforehand after 2018 Hualien Earthquake, which
allows rapid and stable material supply. Since privacy space was not secured in 2018, the Hualien
County government and Tzu Chi developed tents which can be opened less than 1 minute. This allows
female evacuees to change clothes or breastfeed without worrying about public eye. In addition,
trained Tzu Chi volunteers delivered counselling to cope with mental issues of evacuees and rescue
personnel. Mental care as well as minimum needs for living is important to create an environment

where all of them can live with peace of mind even in emergency.
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Multifaceted Impacts of Short-Term Seasonal Workers

in ‘Eua Island, Kingdom of Tonga
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(3&30)

In the Kingdom of Tonga and some other South Pacific Island countries, "short-term seasonal work"
is a popular labour mobility to earn money outside of their countries. Earnings from this labour
mobility are directly related to livelihoods, and it contributes greatly not only to daily expenses but
also to the purchase of expensive goods and some social obligations, because of the large amount of
money that can be earned in a short period of time. The purpose of this study is to investigate how the
multifaceted impact of the short-term seasonal work leads to the future development of the Kingdom
of Tonga. In this research, the researcher conducted semi-structured interviews and observations on
the ‘Eua Island, one of the outer islands in the Kingdom of Tonga. As a result of the interviews, the
individual lives have been improved by the short-term seasonal workers, but this improvement is for
the households or kinship units, so it is difficult to say that this mobility contributes to the development
of the whole society. Due to this labour mobility, labour shortage has been a serious problem in the

Kingdom of Tonga. At the same time, it is surmised that gaps among households are widened, which
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can strengthen the desire to work outside the country, especially among the younger generation.
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BARE EENCBIT A EBIHEA L (On-Site Sanitation) DELTHED 7 A NV AFHE

Investigation of virus in soil around On-Site Sanitation in developing countries
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TE LTz, fERIE, SO EBIFPE AL GG, 12 C PMMoV 23 S, #HiRIC X > TERH D
ZEnbinol, ¥, RE05m KV BIES 1.0.m OSBRI EOEVMEAICH o7,
TN ORERER AR E 2 A% OMRAE TITERIULA ALY 0SSs OEUEE%E%: Lot

PrED AT 5 Z LT, 0SSs B DHEEHCIG U T A VAR ED X S Ik I ND D
NEETDHTFETH D,
(F30)

In many parts of the developing countries, On-Site Sanitation (OSS) systems is prevalent for treating
human wastewater. Among them, pit latrines are one of the common types and designed for use with
non-flushing toilets. However, with the increasing adoption of flush toilets, the pit latrines are unable
to handle the increased wastewater volumes, potentially leading to insufficient control of pathogen
risks. The effectiveness of OSS systems in reducing pathogen risks through soil infiltration remains
unclear, necessitating further investigation. This study aimed to investigate the propagation of viruses
in the soil surrounding operational OSS systems by measuring the presence of the human-specific

fecal contamination indicator virus, PMMoV (Pepper Mild Mottle Virus). Previous studies in our
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laboratory have quantified PMMoV using quantitative PCR, but this research attempted to use ELISA
(Enzyme-Linked Immuno-Sorbent Assay), a method commonly used for detecting PMMoV in
agricultural field. In this study, soil samples were collected from two depths at household OSS sites in
Sri Lanka, a country with widespread OSS use, and PMMoV concentrations were measured. The
results showed that PMMoV was detected at some OSS sites, with variations between locations.
Additionally, higher concentrations were generally found at a depth of 1.0 m compared to 0.5 m. Based
on these findings, future research will focus on selecting sites to collect soil samples both near and far

from the OSS systems to estimate how viruses are transported with distance from the source.

2. HEHFEESIR : 2024410 H 15 H~10 H 29 A

3. HEETR

WHO L 2=t 7 O#HEE LD E AT 7/ 300 7 ANERRKIZT 7 8ATE
T, 36 EADEE e AR N (ks & AT S, 2odRit AN UL S
NDER) 2RO TWND, 2000 ELIEZE < DK - ARERSESLIZ b OO, RIZHEY)
IR —ERAE/{GHZEDTERNALZDWDIURIZK L, Fige rTaE7cBi%E H#E (Sustainable
Development Goals ; SDGs) Tl 2030 4 & TIZ [FXTD A& DK & A OF)H etk & Ff
FErRE BB AFERT 5 ' 2 LA HARIZHEIT TR, K - FABRERICE L CdEEN RO &
NT5, LRPEKLEFEE LT, AARDOHETHCIE T AENEIHEH STV D A, i
RN A D & g BERC R HEE CIRE B ALEE (On-Site Sanitation systems ; LA T OSSs)
WER LTS, 0SSs &id, FEEZR ED BHEH S 47z UIRPEAK 2 AL BRAE NI BT LB
B T CWHRALER 217 5 A Th v | FpETHH 4125 0SSs ITIXFEICK 1 OFEHI T 5
N5, 2000 FLARE, TREHERA NI LEEIT TV D H DD 0SSs DIM=RIE LV &<,
2020 21X OSSs il H A IS F/KEHSG A LT 2 A E WD T k-7 2, ZoOHERKE L
ThE, EEOFEIZ L0 R B Z 72 < I AT TV S H1, 0SSs 73 F
AGE L i U CERANL S Er, D OoERRTE LD TUHZIT) Z L L ARETH LD
RIS TRMANICEA SN TN D Z ERET b b,

L L Pit Latrine Soakage pit Septic tank
e . e . g
] ] B
_— I ! Enu«
Bt L S 1 | LS |
T 15
[T O —F'““ wY. = —IIH- —ARLEINE
—rr l'fi‘fg
THNE L E, sk SR S :nn- PEC I

®1 0SSs DELiEME
DB, & - FEEEEZ DL E LK 17 BAXIEKEX A LHD 0SSs Th D Pit
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latrine ZfEH L CTHEY 3, ZIUTER 2 WEIZHA L7z LIRS LB EWEI O 5 HiZ
THICRET DA E L 5T D, F£7-. Septic tank (& THULEE A 1T - 721% Pit latrine (2T
18825 21T 5 Soakage pit B HAFAET 5, HFIC Pitlatrine IFARIEAKLED b A LITHHE S
HZEEBELTVDA, HESIT M LOKTALDES b A LHEKEOHINZ#EIS TET
WERAER ) 27 OMBIR AT THLAREMESRH 5, LarL, fHx D 0SSs (& k- Tixsf
OEHARIAN IR B 728D FEERD OSSs ALERIZ L 29 U A 7 AKJzh s & DR D)%
W50 Tv, £z, 0SSs ALERIZIN X HHRIREIC K DRI Y A 7 OARBEH RIZ DUV TR
IRIRINE L FRICERAK & U CHFAKDMEH 40T 2 Hul Tt Tk DG4 6 D KR
JYWEDER & R D RREMR H D LB Z bD, TRIRBIZID U A NV ADEIRITKITT
), Z L CHEOERMICRE RFET D2 &2, 0SSs DA72 5 J JH PO BRI 72 B2
GOTEEEZEDL ZEPMETHD,

4. FAEEB

ARWFZECIIREEZ D 120, FERICHE EIE THEE L TU 5 0SSs 2> B 0O 35 B ks F %A
Y OFEHRIUHEE 2 i) & U, Bl © OSSs &30 58 A B U -3 o 36875 Yefia ks 2 &
L7z, & MEEBYOIREMAY & U CIRIGE A I DL 2 A3, Z O ILE A
HOFEZR L TWDHEHOD, HRTA L ADZEE 275 LTV AT ED LU, KFIZ 0SSs
NOMMBRZh SO L ORE)NX, A ABL KL & LTORENRKES BRDEEZDL
b, = TR T, FEFIEED S FEEHK T A LA TH S PMMoV (Pepper Mild
Mottle Virus) ZHIET 5 Z & TR T A L ADEEZHEETH 2 & & Lz, LLEIHFZE=R Tl
PMMoV 2 % & PCR IZCHIE L C& 7228, EWE OB E BIRFENS SN2 &2
5 EESECTHEED D O PMMoV OFiH E L TR < AW STV % ELISA (Enzyme-Linked
Immuno-Sorbent Assay) #ik/x7c, A BEIOEMUZ TEBOEALIKEN LD OSSs & %5
ELTEREEITH Z LT, AROMRICE T AREDC ML ARHL TV Z 2 HE
L7,

5. MEFE

FRATHIE 2024 4210 H 15 A226 10 H 29 HRNIZ, AU T B EO T —)LIIZ T OSSs J&
WO TEZRI L, b NEEBREEY AL RAFE LT, $7-. TESKEIZHOWNTH
F—T URREEITOVRIZOERLZHARDH 2 L THIE LT,

AT IE R A 1T > TV D Ruhuna K (R Y 7 U EH, F—/VIR) S LTHED,
W7V 7% Ruhuna RFEOFZEDOH 1D E1T7-72, £, 7 A /L ADHIEIE Ruhuna
RFDFEBREIZTHT o 72,

(1) FPAAERGE - HIgklc >V T
AU ZAEIE, ANE 2204 A, EE 1 AM7-0 GDP 233474 k R4 ThHY . TG
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E o ZaEESns, BEHIBICE L TWAHD2, A 6 17 5000m® & i/ h Sz B
b oL TENTNOHFTORBISFMEIZIGE U TRENRKRE S Bigo T D, AEIFHA SR L&

LicT—/VIRIZRA Y Z U OFREICALE L, FEHRIRIT 28 °C | FFEHREK &I 2485.6
mm TH Y, WENK 80 % &minZmOKUEL > TWD S BfMZRXEID X720 E DD
WLZE L RZENFIE L, 1 ADS 3 AIChd TIERCHREN D72 <L 10 A0S 12 ATk
BNEL o TV A,

BAMRRIZB L CiE, TAREBEEFRIIANORBEIE 24 % 128 EE-TRY . ZTOEMHIT
FITHEEMN Z PN S TS 7, AADIFEAEIT0SSs 2L TRBY, £ 11K
L7c AN Z o A EOFARBRIARLBIOFIEGIZ LD, ARD S H83.1% HKIER L
\ZBEGE S5 PitLatrine (2 C LR ZLFE L TV 5, ZAUTBE L, FEKUE b A L OBEENIEE
T 5 Pit latrine ~DI/KYE b A L OBERHI A0 700 B 2 5| i Z T AlREMAH D | S
DIZAY T U TR AT RO I S—FNK 40 % 8 720 TNDHZ LM,
AV T 2 AIZENT 0SSs KD L 2 FKDIEYRS, BHAK~DOREO RFEMEN S
bbb,
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Hi B8 : Department of Census and Statistics : Sri Lanka Demographic and Health Survey.(2016) 2.1.3 Sanitation

(2) FHAEE 0SSs (2O T
T VRO A5G — R FE RIS T, ERICEEET O 4 5 FFO 0SSs k%R E Li-, %
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0SSs 1%, KEMDER CITIEH SN TWDFEDOT o LHICHD 55 CikiE ST
5. 4 #FTD DB 2 % FTlE Soakage pit (LLF L1, L2). ffl 2 % At Pitlatrine (BLF L3, L4)
DOHIToH -7z, Soakagepit ZxtH & Lz 2 FJElL, EH 56 I — /L IROFEEIZH 5 Hapugala
HIXIAIE L TEY ., MEEXX 212777, Ruhuna K55 Pitlatrine 2 X4 & L7 2 FKiE
X, = NVROMEIZH H Kathaluwa HIXKIZH 0 I H L7k CH 5, (LiE 2 3 128
To ARG L LI2ENZEND 0SSs IZo&, LRI 5, F/2, ik 2 0SSs DfF#H
I% Ruhuna KFOFEDHIIOL &, FTAFICAETOMEMY HELITo7M R TH 5,

2 L1, L2 OfIE (Hapugala #1[X) 3 L3, L4 OHIE (Kathaluwa #1[X)

@  Soakage pit

xtgrl Uiz 2 st (LR LI, L2 & 9%) 1 3EBH 58 F— /LR Hapugala X OFiEH
Soakage pit T& 5, Hapugala #iX|ZEF2>5 3km 1 E EEEL TR Y | EEHSO/N S 7258050
RonsHkTd 5, AW % K L7z Ruhuna KO T % v L XA gL IGLE LT
Wb,

L1 1%, Ruhuna KZHMNICILET 2 KFEMEOEEH ICHE SN TN D, EHRORZ
L 72 Soakagepit TH VD . FENOLH m BN TR O FICHD 5 TW5D, ZOIEIE 2m,
SE3m THY, REFHLI0FETH D, HEAERT 22K 4 17, FHITHEE
THORIINTEBY, HEV ADLHALRWGFTITH o7,

L2 1T FREDIE SO % L= Soakagepit TH V. FEROT S EITITH DIEICHE S
NTW5, ZOMEE 1.5m | ESE25m THY | BEFEKII2HETHD, HRERIT S
%X 5 127”73, Soakagepit DE LIZADEV E L 72> T\, FTAEIIT—T =0 7%
772> TH Y | Soakage pit DI E{TITZ < DM T TON TV LRS- ThH T,
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X4 L1 ICTTEFERROKF K5 L2 [CTHERBOEKEF

® Pit latrine

XRELTZ2 pPNEE D B I —/ L7 Kathaluwa #IX. DS E ] Pit latrine TH D, Wi &
LRI UTAE 2R B, R CEOREICTE m B 7= +#1c® 5, Kathaluwa HX 3 HEICHE L7
WX THY | MRFRETIRFR DB X 300m B - A2 H D, 2002 FEDO A~ kT i
HEOBIITER OWEEZZ T TR . NSV O FANMN S &< LR oG KRR
EWO TRV E Tl ST,

L3 13— FREIC CTHEHAF O Pitlatrine TH 5, TOMEIE 1.5m | ESI1L25m THY, &%
EFEEIL 60 FTHD, REURFLVIEFICEVFEARKHLTEBY ., FTAEICLD LKW
WCEVELZ I NENEOKRPERNTLE ) ZENBEELER-TEY, E<HLVF
JNEETLTECTH D, BIROBHARNZH KWAES TR Y | PIEICEEN H TV 5 AEE
PN D, THEEZEBRINT D% 6 1277,

L4 1%, L3 LR UFEED & Pitlatrine TH Y, LTOMEIT 1.0m | ST 2.5m, FHEFH
T40FETHD, L3 LITIHWIEERECH 23, FTAEICED2E ZHLIIRNICL VRN 2L
DHBIHE TV NWEDZ L Thotz, HEEZRIT T 2K 7 (RT,

ELLU =T =2 7ThNTWAENIZH Y, HED L IXZOMIIT 2R Y
DEZ BTV,
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6 L3ICTHIEIEMDEF 7 LA ICTLHIEFEDMOEKRF

(2) HHEoRRI %

4% 0SSs D5 0.2m HE2 5, H#E 1.0m B LV 0.5m &~ K4 — A —DIK-100A (jtt
HETE) 2 AW CEEICHEA L EEARIRU -, IR BT 77 25 > 7 #o4E|C
PAL THRE L. $-HU% 1 Ruhuna KO EEREIZT 4°C TRE LT,

(3) HEH T AN A VAL

UTIC oA 2 sz w4,

O ST V% 2 g ZIEVITTERIL, EBITHE % I TREI N TIR
(0.1%Tween20 & T pH7.0 U > EEREMER) 8 mL Zh1Z 7=,

@ BEILEIAI, 3HTEY ORI EITo 72,

@ =08 (Gemmy £k TABLE TOP CENTRIFUGE PLC-02) (27T 2300g T 4 47 [ [aI )
T,

@ EEHEFEmLEERL, 4°C TRIFLT

(4) vA2Hh#E D PMMoV JIE 7k
LI FIZ PMMoV OJIE {5 % 133, AL DAS-ELISA % v & (H AMBGZEH SR |
o TT- T2, 728, FIE@ICBIT 2HEDOFINEIL, Ak~A 77— Y —&Z—TOH|
EPBESNTWVDLN, B TOF L — N = —~DOEISBNETH 77D, R—F 7
JVIRSEIEEE R DR1900 2 VN T EE DE 24T - 7o, WOLEORIEICE L., IRE# A A
THIRRED 2 WD HER T 2 EBRZ ATV, HEICBEDO RN & 2R LT,
@ ELISA H] 96well 'L —F (LAF 7' L— ) OF well IZHREHa—T 1 7K (7
PXy-r 7Y 0.05% NaNs) 200ul 2 AdL, BRI L7=DH 37°C T 3 IEflFfE L
77
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® 7L— K% PBS-T ZH\T3~4 LT,

® TL— D% well IZHY > T ND A L AHH# % 200 L A, B L7-DH 37°C
T2 BffHIFE L7z,

@ 7L — K% PBS-T ZHW\T3~4EE L,

® T —hrOFK well ITHREA AL Vol — MR (TNAHY 74+ RA7 7 X —BEE#HRY
Xy-Zu7 Vv 1%FMmiE7 V72, 0.05% NaN3) 200uL = A, B LZDL
37°C T 3~4 BREEE L7,

® 7L— K% PBS-T ZHW\T3~4[\EE LT,

@D 10%Yx=% ) —LT I EKICp-=ba 7 ==L VB _"F ) vA (1 mgmL) %
WO LIZbOERERKE L, 71— FO%K well iCANERALEZOL, TVIHRA v
(2l 30 Sy Rl ERE L7z,

® TL— FHNOK well 225 200uL ZEE L, #iAKZHWT 20 AR ET 72, A%
NI AR — & TV DR1900 2 VT, K 405nm CWOEEERIE %47 -
77

6. FAEER
(1) PMMoV D E fi &
PIFK 8 I8/, Yo7 L2 & D PMMoV DHIlIER R4~

PMMoV Al TESS R f.5m

0.8 m 1.0m
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§ 0.3
{1 ]
i ] I
o
L1 L2 L3

8 FMATHDEE05m, 1.0 m DLIEIZHIT2 PMMoV DBIERZR

L4

(2) EKRBOWNEREF
DITE 9 lc&HhsE, o7 L DEKEORIER R 7T,
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7. BE

LIPSO EDY T d | S 1.0 m ORA » R LERLIZY > 7LD )73 PMMoV
DIZFEDE D> f:o ZAUX. Soakage pit 35 L O pit latrine DI L 0 Z > 7 o LBEIZIRE
T 585y () IZEVIEWIEE YA NV ADREITEWVEBES N TN Z & SR LW
fERTH D, ﬁﬁ13?i%éan@ﬁ%yb@ﬁﬁPMMN%Wiﬁ#oko:nu
Z @ Pit latrine it DBLR & L THEROKMNBIL T L E D IZERENDIEFICRWVEH N
o TWeZ & T, HEOUANABEIIHELRIEL TNWDLZENEZOND, £/2, £
DI RUEHRNEE TV DICHEDL BT, oG & i LT PMMoV #REE DMK -
2 Eb PRI T 2/RTh o7, O X972 Pit latrine 175 251 &< . b LI
HOTH LW OSSs 21ED Z E AR SN TR Y | EERITEW D BIC@ETE T EMZ T A#E
RN CIEY

L1, L2 & L3, L4 ZLifed9 % & /i O Soakage pit (FATEMF & L T Septic tank (Z & 25 4L
BTN D72 Pitlatrine £V HALBZNRN BIF Th D LB X HILDH D FEH ) Soakage
pit O MBEFHO LD LD £ < O PMMoV B STz, PRICK LIERERE 2o
7273 FEBRIT Soakage pit D 5 3ALEE & L C pitlatrine (E EF LN TRVDDEND 57212
FIEMERELATOMLERDH DL EBZHND,

EARRIZBE L TE, L1, L2 TIHRENES 251 F EGKRRPES 20 KAHT L3, L4 T
T < R DM R ST, j:fé%Oﬁk/\E R, TR ERR 2 BRI L > TR{ET 2
LOTHDN, HREF—HE L THITENZ ENSHUFAMAEWAREER R T 5 b,

7. SBROME~DREE

ASEIOFAEC LY | 2FEOM, £ U THEHERDR R D 4 D0 0SSs 12O\ T b FHEfE
IGYAEIE 7 A VA PMMoV OIREZET HZ ENTE L, ZHAIZEY, RV T Hot
5812 T DAS-ELISA Z i H] L 72 U A WV AREFIENRFRETH D LiERT 5 L & bliT, k%
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[CRIEIDOFAENAZSNL Clen e & 2 D, £72, BIfE ELISA 128175 PMMoV ARY T 1 7 -

A b=V EHWEEENARETHINEMHR L TEBY  SBIEH LW EE X S, KE
DIFENEF L LT, SEIOHRERA » b O ) BEERA - FZ2EIR L, 0SSs DELF/Z1T T
72 < 0SSs Hlr L 0 EE T~ TR A v D HEA L PMMoV ZHIET S Z &
EREELTWD, ZOZEIZED, 0SSs 22D DFEREZIIE U T A L AR ED X 9 IZHs S i
LONHEES D Z ENHIFTE S, AR, ARID X > 7 OREREITNA, FIFEERSIRA
BRENL, HFEREOELIICEA SN TV EONEELL TV 75 FETHS, £77,
2 Y Z o H TOFRAELITHNT, AARICTEROICE R HMEO HEEZHEL, £ 0255
WA NADOREZRZNET HFEREITHO> LT, TEO VA NV AHIERENICE D 5 HA
DL LS ROEELT D,
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Sri Lanka Demographic and Health Survey 2016 (2025/1/3 7 7 & X)
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