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1. Introduction

The presence of microplastics in the atmosphere shows a high possibility of particles being inhaled into the
human body as it's found to be deposited in human lungs (1,2). Other airborne microplastics near roads include
tire and brake wear (microrubber - MR) (3,4) and plastic waste/material used in the road environment (ordinary
microplastics— MP) (5). It is found that ordinary type of airborne street dust microplastic (MP) have higher
oxidative potential (higher toxicity) than micro rubber (MR) (6). Among the forms of land, the highest deposition
rate of atmospheric microplastics deposits was found in roadside areas (7,8), where precipitation-driven run-off
pollute aquatic and land ecosystems (9,10). Japan studies on roadside microplastics that only covered road runoff

water and road dust (10-14) acknowledged atmospheric deposition as a pollution sources, but it was not further

explored or researched. This study will investigate atmospheric MP in the roadside areas of Japan, complementing
past research. It will assess MP abundance, concentration and characteristics (polymer types, size distributions),

deposition rates and correlations with meteorological (precipitations and wind) and traffic factors

2. Materials and Methods

Three bulk deposition samplers, which collect atmospheric MPs depositions-both dry and wet- (15) were placed
inside university road (Tokyo City University Yokohama Campus) at varying distance but aligned in a straight line
perpendicular to the main road near university front entrance (35.561095 °N 139.575526 °E) . The samples were
labeled based on their distance to the road: Road 1 (taken from the sampler closest to road at 3.7 m), Road 2
(21.4 m) and Road 3 (32.1 m). Retained water contained atmospheric microplastics deposits in bulk sampler
which collected monthly for 6 months period (May — October 2024) was then filtered using 45um and
300um size opening of stainless-steel sieve (SANYO, Japan). Washed-out water used to rinse each sieve to
transfer MPs particles was then collected in a stainless-steel tray and incubated until its loss the water content
for about one day at 40° C (ADVANTEC, SP-650). Larger MPs (>300um) were manually sorted, counted and
identified via ATR-FTIR spectroscopy, Spectrum One FTIR spectrometer (PerkinElmer, Japan Analytical
Instrument Manufacturers Association, Inc), while smaller MPs (45-300 pm) were quantified using total organic
carbon (TOC) analyzer (TOC-150, Toray Engineering Co., Ltd.) implementing Non-Purgeable Organic Carbon
(NPOC) method (16). Statistical analysis including correlation tests to the meteorological conditions data

(collected from Japan Meteorological Agency website (www.data.jma.go jp/)) and to the number of vehicles was
utilizing IBM SPSS Statistics version 26. Vehicles passing along main road (Road A) and university road (Road
B) were counted and classified based on its type.

3. Results
3.1 Atmoshperic MPs abundance, concentration and characteristics. The total particles count for large group
MPs (>300um) in six months period contained 31% from Road 1 sample, 39% Road 2, and 30% Road 3. Results



showed the highest abundance of larger MPs in the Road 2 sample, followed by Road 1 with Road 3 having the
leas. For smaller size MPs (45-300 um) category, Road 1 sample gave the highest result of the microplastic
concentration average in seven months (including November) at 95 pgC/L also for others are 58 pugC/L and 38
pgC/L from Road 2 and Road 3, respectively. The size distribution for the large group is as follows: 0.3-1mm
(50%), 1-2mm (29%), 2-3mm (11%), 3-4mm (4%), 4-5 mm (4%) and 5-6 mm (2%). Based on polymer type, 83%
of the total MP particles were identified as polyvinyl chloride (PVC). Additionally, polyethylene (PE),
polypropylene (PP), and polyethylene terephthalate (PET) accounted for 13%, 2%, and 2%, respectively.

3.2 Amospheric MPs deposition rate. The monthly load of microplastic or the deposition rate was varied. In six
months, the total MP load and - average for large MP group are 30,120,482 pieces’ha — 5,020,080 pieces/ha/month
(Road 1); 36,947,791 pieces/ha — 6,157,965 pieces/ha/month (Road 2) and 28,915,663 pieces/ha — 6,157,965
pieces/ha/month (Road 3). Meanwhile, within the next month, the average deposition rate of MPs from smaller
size groups is 156 gC/ha/month (Road 1), 73 gC/ha/month (Road 2) and 56 gC/ha/month (Road 3).

4. Discussion

Smaller MP sizes found more in most airborne deposits (8) and road dust sample in Japan (14), in this study
smaller MPs sizes of 0,3-1 mm and 1-2 mm were found the most and made the highest presence in each sampling
point (Road 1-3). Four polymers were identified (PVC, PP, PE, PET) and by aligning with previous roside MP
studies, PE and PET were also found in atmospheric deposits (8,17) and Japan road run-off water (10), all of those
four types identified in Japan road dust (11-14). PE, PP, PET can be from plastic bags/containers (5,14); PVC
from piping, road marking, and highway delineator (11,13,18); PE from highway triangular cones, sheets, and
anti-vibration materials (10) Assessment results showed higher precipitation will lower the depotition rate
significantly (p = -0,729, Road 2 sample) and vehicle passing by through Road A and B tend to increase MP
deposition rate (positive correlation). Significant correlations mostly found between number of cars and big
vehicles group passing by the main road (Road A) to the Road 3 sample concentration and deposition rate (p =
>0.710). It is assumed that the turbulence near the road may influence the random depositions pattern in Road 1

and 2. Additinionally, cars which belong to big vehicle were the most used mode of transportation recorded.
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T, TAT VT AT 4B L Z LT HERDH L0 TH H(10), HEkIT7Z LT HLEET D,
BHESPEEE Wo 2 2 IS DEERN R T E, TAT o T 4T 4 52EZ2HZ LT TE 0
EWVWHIDTHD, LLEIZHOWT, MIERETITIEIOICEH:FEZMLZ, LV FEMICE 72 EE 2 TWD,

B

(1) v X ZATIE, ZOEFNTHERPERKTHD LW B2 T E2GET S THERCEEHR] 2237 T
WS (V=X X7 BRBAR =T U225 ANb RS Ema X ezE 2, &£
IFTELON? ] EEMITS, 2024 47, p.23-80),

Q) TAI - ALAFTR&E&TY v M+ arvxA, @EEFE—R MTEREZE LT 2855726 &
TJ. T AE, 2011 4F

B) V— =X ZA7  HREAR DT 2%285 ANT2b : RS EmE 1IMEE 2, YOG
T&E 5002 ] EEMATS. 2024 4, p.82-83

@) T2V —Eoxo 7L TREMDZRDPDNLHEDIZE S THEHEOWNLDREITARORSZ &) %
EWT 5,

(5) Al . p.82-83

(6) BHEAIFMOHETRIZ L D LA B, BHRRRGEUIIEE IS IR >E £ L5, LaL, Zob 228
LM R 7= 1a s Z L, FWICHEBIZE SO ZENTE D, JHUIKRYT 4 7 REWRT
DAREFNETHD Lz D (A LEE, p99-102 2 )

(7) A EE, p.103-105 (8) Al L&, p.105-108 (9) [A L3, p.110-113  (10) [F E#E, p.150-151







—REZEYREUIEBRKPOBRHFAEE I LRE
EERARREDRAREIZONT

O (wEEREEAEE L Z—) - BfBEA (EEBREEAIEE % —)
HTE—% (s RERAE L ¥ —)
HAEE(RE « EiEfn2 (takase_kazuyuki_01@pref. fukushima. 1g. jp)
F—U— N B EES T A, BOiK, JeRIREE, Bk

1. [XFL®HIC

& B RN O — IR BEFEM B BRI AL 535 (AT, W35 L T 2,) IR 2L Mio—ERE L
T, KRS T AOBUREHER T 5720, FEED 5 DETOMDES K ZBRIRL TOfr Lz & 2
5, TRTOWGE TS MEE D A (197Cs) ORERAME [1,2] (1 U v F4720 90Bq) # K& <
TRV, ZEEMEL+HE LTINS Z EafR Lz, —F, 13&AEDRGETIIHEKF D ¥Cs
%Wiﬁ“ﬁVWT%oﬁﬁ>I%WLétzékA%ﬁﬁETé’kﬁbﬁok@”Ts%ﬁﬁ“A%
MCRARHHERE LTI, CHilGET, BEFEWOFEE, BAHEWE A X b —7e Y, W Rtk
INRIRD ZENEZ DN, £IT, 5 PFTOLGEHTR L CTHRIIK T OBFETLRECA A AbEamin &
& Cs YR & DRIRMEIC DV TIRGET L 72,

SAE
A, B, C, D, E L4fHTT72 5 iDL DKk A —E&Y 7 7L, FIORTHAR
[ AR DT 21T - 72,
O S e

IIHTIIE T v~ = 7 DR H ZH(SEIKO EG&G L GEM40P4-76)7¢ & & ffi i L 7=,
OA A P

IIMTNCIZERAN P HR5 EE BE RH(B B RERT L UV-1700)%°A 4> 7 v~ k7T 7 3 AT L (Thermo

Fisher Scientific i ICS-1600)72 & & H L 7=,
@ TR

SINTIZIZ ICP FE 60 et 2i& (H Sto~NA 7 7 A = 0 28 SPECTROBLUE-EOP) 72 & A ffi H L 7=,
OARET—

ASHITIRZIE H KB #H(TOA DKK # WQC-24)7¢ £ &4 [l L 7=,

3. HBREBR

SHTIE, A KROYBASEIE 2019 44 A5 20233 HETO4FEMOT—4%, C, D XKOE DMLSy
HE 20194 4 A5 2022 43 HETO 3EMOT — X IZHOWT T 7,

B 112 ¥Cs IRE DRI L Z~T, 2T, HFIIE A LSS, HHRIEBASGE, FLIE C L0,
AL D 335 K OVKEFUT E L35 DR 227, LLF, K2~ 6 2k L TRERTH D, ALY
D ¥Cs JRFEIL 5~13 Bq/L OHiPHCTHERE L7-, —F, B~E W53 3 Bg/L Kiii CTH Y, KX 70883
Ronihnolz,

] 2 12 137Cs JREE LA A A 2 (COHIRE O BIfRZ /R, CHRBEEIZRAT L C YCs RN L3 B[R
DB, HEME AT L Z AR T,
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X3 ‘Wkﬁﬁkﬁ@*?4ﬁvﬂ£ﬂﬂﬁﬁ@%ﬁ%v¢0 5355 D HCO3 #R FE 1 120~240 mg/L
OFEFHIZH Y, SUGEORTRLE L, @4%WTC@%®ﬁX%$Eﬁ@@% g BURE ARTII -2
ﬁﬁmgénto

X412 YCs BEEE ANy A(Ca)REDBFRETRT., ALSGITIT Ca BEEITHKTF LT ¥Cs PBEEH
B3 HaEMARON D0, MORGEITIE B Cs BE~DKFHITIZEA LR bh otz

[ 52 B7Cs 8B & pH ORIRATRT, A LSH O pHIZ 7~78 DR TH Y, BT K U O %
KL=, —F, B~D 5350 pH X 6.2~7.8 Oftif TIL< i+ 2B R b7,

X 6 12 B7Cs JREE & BRIDEEEC)DRRERT, BRUREEIL A LSRR LEWE (K5 S/m) %
KL, PN EENTVWADRREMEREWZ EBHE I, £/, B~E AH50BRIEHEEIT
0.2~2.1 S/m DFEH TH - 7=,

4. F&H

BE RN OEE D 5 IO — B BALMN Y % R BT HRAKICE EN D B v D A&
FREOPEEE > EEOICOW L, WZEOMBBRIZOWTEM L., 4 1%I13i3 HASCA 8 B0 T A 7
EOSH L, BERANO—RERMBEELSSHCBIT 2R Y LAOBRREHALNCTEELZTH S,

5. SIAXHK
[1] BEEE, TBYRMAE HET A R4 >, Rk 25 4 3 A, (2013) pp.3-4.
[2] O)ESZEREERFFEAT, “ B EE O 268 H> & Zx 7238 1E 72 BEREMALER ALy (BT BHE iK™, 2012.
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3. BitHgIcH T HRERR & LEER

IRAEHts D H T, b £ < O 8000Ba/kg LA NG YLBETEY ARG 2 KiklE Bk ORI - INZEHT - T
W] - fAJFRMT - SEHLAT) CTid, BESEMLERNR % FICRA T 2 Kitie ERNBERHBERMZRA L2 Lnbd
2018 4F 10 H 7> HakBREBEAN, 2020 4F 7 A O ARBEAIZ B4, LA% 7 - % 2>1F 400Ba/kg #2 8000Ba/kg
LT OEIRN OTGYLBEFEY A5 3590 b U A BERITE & L CHIE S ALBRHED Hi T 5,

Z DRI EE TIRBER T 1k 25k o D (R RFFFA kR L TV o —J7, [ LB H T & BERILISA O ik
BRI UTMERTTIE, BHIADOT X IAR I EOFIENRENE ST E T, [FERICBEEILSN O J7 k% Bk
L CE B GERH) <. BN T 8000Bq/kg BB DR EBEIEMRE B I b S0 o T8 KB (%
ki) TH, VIO SEREFES RO T X AL R ERA LT E T,

L LTS B O ERESCELZFRE L 208 b FE T 2 LERH Y | BArHfEHZ 0 12
TEIADLEVIROND 2 L, KEOFEFY OREFREZATVRD BT 21T R 2R M 2 2 5,
ZDOXDICBEEMNIR A TA D 2 & LR ool CIEERER D LICBR VAR S TE T
DN, LERSEET L CO BB L S IRE N EIMET 57 Sk A R EICE R LT\ D,

4. REVVEEDO CDHHT-LER

Z 9 L7oH, 2023 N BHT-RENE N A BTN D, 2020 20> B ARBERNZ Bl A L TN 7RI T Tl
2023 = 1 AIZTHHNORIGERFEIY 176 k2D 5 H HIRIE T 8000Ba/kg FHEL Fal> 7= fgi> 5 155 K
Y B LV 400Ba/kg LA THGD B &2 HIRSMZ THEAIL . BERK & WRAMLEE 2 & O G $H03a S 4L, &
D TORFARRT 2023 44 8 AITHHI S Bla STz, IR T 5 Lic TEAMEAN) OB 13tk x IEkEH
BIRICH IR L, EOBIMFERTOLERT 2 UGB L TV D, st LERMEE R RGERE 4
HERTWAPEFRRFETOZ T ANBIGER EOBFRITFA SIS TN, 295 LIBURIE, FF
TEOEAR T H D TFAERLEE ) OFHIC, FREMEED DD TEMIORE e HHREd) &
W TR RIAS, IR 15D 5 AR B T L L 2o dh D Z L AR LTV D,

5. BRLFELD

FRAEIE T CHET AR B RS IR 2 F 1T 215 Y BESEM AL BRI, A TTTITA BIE R TOXRISIZER BN TR Y |
ZOERE & B OMBII FOICHREES T E TORY, EIREILOBRN S 1%, EA0ET 52 & &2
S TWD [REBEIEY) | OALBRN FH% 14 200 LT HRIELIE LANLZ 7202 L2 %, 8000Ba/kg
LU FBEFEMLIRIZ IV T H 2 OMBTEHL L TR 0 | FHE T CUBEB A ITA S 2L Lo HIR
REERICKEZAHR LRILZFFHIAA TV O EENENN ER D, b OB, [ZatEzH <<
HER~DOEH] OARRREIZE DD TIERL, FHEUAINOLDO 7 VT T A L &Rk o FL v
EDHETNAR L E— R0, BEFEMEO R #E-2HME L GEL OGN TW A8 & o
TRHEEZ O L O < DM BJE, 2020) &, ZOEA FAE U TE T D AR A EO BRI,
FERSOERBROARFE L Vo ENERDVAECTOAMEE LTIRADVLERDH D,

6. 5IFAXH

- FEHES TS SRA M G YY) & b RO BRI —R I BOR & BERECR O A B L LT—) [BREE
LAE] 2023 4E,53(1), pp. 9-14.

- BRJREF TEWRIRICI1T 2 AR B PEREFEM LB OBLR LAV — BIRIR Y 7 — FilldE 2l LT — ) AL RFR
PR SER B IR BREE AR S TR IR 9] 55 51 5, 2020 42 2 H, pp. 59-74.
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F—U—F:RBEIAAL FEEOaX L, JFEFEFLE M
1. [FL®HIC
%Fﬁw%AﬁﬁI*w%—HEAﬁﬁﬁﬁ RO TFICRE SN A MRIEY —F 2 7 70—
EIREOFE 7 X N ORFESTTHOIL, 2025 4 2 AIZEHT ORGER R AR STz, 2 K,
ﬁ%®ﬂx%i%%$ﬁﬁTMﬁﬁk%ui\%®5B$ﬁUX7ﬂmﬁﬁﬁa2H&%uLké
NTWs (2 A MRIEY —F > 7 7 —7, 2025),

JEURS e FHRRAEDY, 2011 FEARFERED 5. 8 JK 2D 2025 AEMFERFD 26. 2 JKFH~EHIIN L7212 & 23>
o3, Fil Y 27 et B AR LTo O i)y, AFFECIE, ZDRE A5 L, ok R4 Kbl
(ZHH ) A7 B 2 gD TREAET 5,

2. IRAE

AHFFETIX, ROIFIETHNTT 5,

O Flg) 27 KSEH (kWh H72 0 OFEFEFEEEH) OFEGIEOEORELREET 5, 5RIT
O A MERGEERS (2011~124) . BEI A MRGEEY — %/ﬂanwc7@m42w5$>®%$ﬁkm
&R CH D,

@ OOWFERERE 2T, FikY A7 SEHAOHEFECHO W THRHTT 5,

@ @OFEREWEFE %, 2011 FRFEFRED T3 ) 2 W CH ) 2 7 s A2 b CRET 5,
3. #R

BEHERIZLL T 0@ Y Th 5,

O 2011 FOa A MERGEZEES T, MRBEDFR] & THRFEHR ICBET 25 LW Tl
ToAER [IE AR BERA SN,

@ 2015 D3R MRIEY —F 2 7 T N—TZBT DiEmd T T, Fik ) A7 s A O E B
owf@ﬁﬁﬁbh\%%mmF%Eﬁ%(m~®1%ﬁ#&%éﬂto_MiF$&% B &8
ATHZEEEHRLTWE, L, Zo&& MRERESRY IC8ER TV A7 7L I7T L) 1220 T
IR ENT TV A7 T LI T 4] DR END Z LI RhoTtz, TOME, HiilEb N3 R E
X MRBREEFAY T MR TH < FERFE AT IR RS 28z 2atm s L e
oz, TOHEE T 27 5/Me R EAFMIT 52 EnTE 5, EFEHFA BREASh T &
IR MREEY —F 2 7 7 —7(2025) TR INLTNDHH DD, ZHITFERY Th D,

@ 20110 THFHR) TEHRET DL, FiY 27 oI 6. 1~15. 1 [/kWh A L& 72 %,

4. fEm

PLEDSHT NG 2025 FRIZAR SN2 A MREEWC OF# Y A 7 RISE I, 2015 4EIEH LT
(i) 27 F/MEGFR Ik TEHBE SN LD TH S, 2011 a2 MEMIEEE SO HE (T3
FHRY) EBZGTHIRET D&, FY A 7B, EEI R MRGEY —F o 7 L —T
(2025) @ 25 fFLL BIZ72 D,

5. 5|

HEAAMRGEY —F 7 7 —7" (2025) FHEIX MEGEECETLE0VELH, 2H6H

C-14




AABRIESAE 51 MHRRES (2025)

RERESRICETIREGRESZDOERZ L ZOFAREICRITT

OFRAFLSE (RFRASZR) « #8 FEWL (LERRR )
A E(TH - BRAPESE (yokemoto@omu.ac.jp)
X—U— N WEREEF, REMEARE, S0A% AFERERY hU—7

1. BREAHEICE I ERBERN

HAARKER - @BFEBEE»D 14 FRFEE L, A2 OBILIT LIEZWICHEN, sEOR(LE SRS
TWb, 5 LT, BROBRBOTLEZMA L, FRIEZ TO<IY MAITEELREREZ O,

fE B R OB & L CiE, RHEARRESKX - 7 ) KEFRRAEITRER S0 D AIERR 03K & 7217
TR ARAE L T D, AWIFEICITM A OBENSH D08, T EIFBIOAEN S OHHISCEGRZ N H - T
%, WMIEWERTHINERIET 5 & &b, *aExE 0 TR EZEDDHZ LN TX S,

N, K& L TROHRE] 133 & > THRBEZR Y, W ra &t Lo e
W R Z ) (difficultpast) & HIEEND  GEAKIEDWR 2023), AEFEEMECIRAR R TlE, %57 -
TR OMER (& < ACARIERR DRI D) IC X » TRTRNAICENEL S Z Enmbh T g (%
#2017), TWEEZBE] 20 <o T, BIlORMEZ B BFRE LEFarbre—nrL i
THMERMNH D00 (B 2021), SRR ETFARL, 2050 (multiperspectivity) (12353 < EEIO
Ak &R A R T2 9 2 C, RREMRX ORI THENIRE N EB 2 D (27 LEBRFEFKL T,
BN TE) TR EoTVDEDIT TEHRNEWVWI RICHLEERLETH D),

RBAMIEL, MEFEOVEBEBOLNEGRHER Y MU — 7 OIFE L BHICBER L TRY, 20
BT, WMAICLD (77 ar =T (RF2010) OFFEERE LALEST B D,

2. MTTATAT7EEELIZAA FT v I DIERK R &S
WEE LT, REOMEH - RSSO - BEICER LTk s1T R S e R

BARML - e -

STE (WAIENM 2023 : 5 5 8), £iz, EHINCAMZE L
FHRALOEBRRLAROBLE LS, 20244 1 5, JFTH5EFI 8T
o REMEANRR 2 (A0 5 RS L 450 C, filkeiai o
aAlA TV D ([rdesrR] 2024 45 1 A 19, 21~23 BT, R 4
RMUAAHER BT 5 RAE O LR 2 5 72010, WiH
O AL H AL LB L, Z Ojila N — A0S, B D WA (36
) B & AT 5 FURORA 12 LA Z, HA KT v 2 %l Uiz (B -
AT AR 2024) .

3. REMGEEEROFAREICAITT

HA KTy ZVERROBERED E -0 F1%, Aigo [ALEw)] E#720, 2oEnic, wEE o8 %8
D LNEEEHER Y NT =27 DIFENRH 5, Ry hUV—271%, AEORREZImZEH>ELTND
RPN EE - T, HAICR LRBREZFEO0H 5 72 2013 FITHER S vz, 2023 2 1 Alcnbx
GARRR - TR T h—2rtyvay IRBORREMET D) %, 12 AICHEBRTFTE 9 BIAELE
fEEHE T +— T L TREZEZ, KKEOL D) ZBMEL TV D (MIERBRERIREGBIEYE) . £ Ol T,
RREMEA&SER e [FEVER) OF 2 ERZFERD D 2 ENTE T2, BRAR « b (2024) (2855



% (RS9 EEFREE furusato)] =2 [ 86 &7 5E 1%%’%*4% (FL XN BBML TS,
BRAS - b eAtgm (2024) THY BT 72 REOIEARRRCFE D O 2« OBiEEZH &, TREDKR
NBZESERERE ] L0 Ay —URh0iEL T icBbns, TR EEEE
furusato] FER DR EAR BTN D LT (BRA - {ﬂitz@ﬁ%&fﬁ:ffﬁ 2024 : 31), RMOMEERITITLH
MRk a2 O EIR DD (b HAANN [FE] TRD E) &2 DT TiEew), AR & 138 0MAE
DD OHLHRCEGG N B> T2 2, BAWHR CHEINZREET 2 & & Hig, xtahatEDian bRskicm

THERZHED D Z LN ATREIZ 2 5,

THET, WAL L EHE LA R v 7@ PR 20, NEGEMER Y NV —27 DWW &S
TI=V VRV LZEELIZY LT, MEFRIEHELIZET 2 REUsARER OF HREIZE D TE 2R3,
29 LB NESHZ LRI TWVETZL,

Flo, AWMERRO A X v 7 L REUEARZRBERE EOFXy NV —7 OREREHE B R X TEZOT, 20
RICTER LS, DLEOEEZSZOMEIZHREO DT TNELLNEEX TS (B ZOEEMT
KIRIZEB N THER STV D, K - BRAS 2024)

)y, REIOGAEMEIZIBWTIAR - EE&RRHIKARE <, MkrEE LSRR 2L bE 2
bb, ZIK%’CHXDLJWEJ: O 7RI ORERR - R ~OBERAYSEED, REIERRREE LR LLT
WHDTEENWx D (FRA 2024b @ 18),

N

.3k

TR (2017) TEEREEANGE o 7 — 22O il B SCOWNR HT ) TR R HANE] 28(2) -
27-41,

TEKTH - - BREDL - BRAFESEAR (2023) [AEORBRERRIZORS——FEB - 74 —T L - T —0A
T Xl LI AEERME O] T =2 R,

HE 021) TRMOARTY v 7 - B AN —ORM——RHAARREK « JFF N EKEKEEO 75D Ol
W] kS E 2 5 T SH7-HEBR (shared authority) J) FEIEFEEHR TSMmA2 D <5 T3 & T3E
V1] FH =Y HR, pp.112-152,

ARTEAE (2025) TRRASHELSD - WAL HALE (RS (A2 T mktE) 74 R GEEEREM) TRE S
MRENFZE T HERE] 797 : 64-65,

PREM - BRAE S (2024) [AEERHEDO R v U —27 1k L Z DEF——KRE TN [EFIRFEFZE]
43(1-3) : 35-43,

FspmiAh (2010) [7 27 > a v U —F——FE3 5 ARMFHE] Bt

BRAEES (2024a) ITH 5 O & D] DOEKMEA——KAEFRKAOHEL) [REFIE] 752) : 49-59,

BRAERSE (2024b) THEEEIE IS AT 72 IEE - EEBOROMWE L—— [BIgr] & [kRD o il s o
EHIMEIRRE L E 2 %) TR BEEseaTEEE] 793 @ 4-19,

BRASEL SR - ARZEML (2024) [HE B FUZ 351 5 REMEANM R OF FAREIZ T C——HMHe AT 4 7 &
BHE LT A N7 7 OFER] TREHSFREF 10 ERE v J 4 - BEHE] pp.14-15,

PRASEL S - ARZEML (2025) & SR FUZ I 1T 2 RRMAA R OF R E——HoT 2 7 ¢ 7 L L7z
oA THRAAREN - JFH5E $30 FINseEs TR pp.8s-89,

BRAERS - AT EAEAR (2024) TS T2 T skfE) T4 R RIEH,

158 AFEIZ, BA - K (2024, 2025) 2L LITMELEZHDTH A,




SN AAIRIEFRE 51 AR RERR (2025)

BABESRES 1 BHEERS
BEREEY a3 T8 - FHRELERRERN

20254 6 A 148 (HEEH) 13:00-15:00
BREL KFRFFHE

A=A NN

1. % - TBELRERE-—BXtEEYy L a v ERET HITH--T
HHAER () HERREER IRy bU—2 /7 () EERH S 8E)

2. RYYSUHADORNE LREMRE
Pepginsc ((BR) = v 7 ZHFHAEIERT)

3. FRBLEICETARESFOEYEERBNICEK DREFMEE - PRERHIHDEH
HHER ((—f) EEEREER IRy N U—27 /7 () [EES )

4. PROFMBEZEEL T BREZEID2EVEHREREBERBIEDOIRY BH
BN (OR) [EER )

5. aAAVhk
A2 (BRI E SRR A0 = i 2ee) 1E0

A\ =4 =5
6. ¥Eitm



BERE+tLY Y3y THE - TNRELERRRRH N ZHRET HICH=-T

FHFER () EHEERERH IRy NU—2 7 () [ERS 5 HERBR BEE)
HKE AL © Yoshida.Mitsuo@jica.go.jp

F—U— N BRECEFRESL, SRR T e —F | #HI Y Y e—F | REEROILE

k=113

1. [EFL®HIC

7T TA T, NUARAFFEFI LD E L THAROMIFUTE A0/ THE 2 720, Armed Conflict Location
& Event Data Project (ACLED) (T XAUZ, &DBY4 %025 Skm INIZIEET 5 Ax & TngicigSin
TW5 | EERZLIZEA. 2024 FFORE R THARAODOEIZ 12.5% (8 AT 1 AN) DR IJE RS X
LENOEETICHD EHESNTND (BBHIXSR), £7-. 2023 FREE T, HFOHIITE -
Tl R SN Ax (EERLOCENEEER) 136,830 TAICHELTEY, ZiudlmERED
BETHL, 61T, AEEOLZ LT, AR DEZEE B RRECARRRICK LT AR
A2 B 7= 5 L, BEISHE - HIRICE E 53, BEESCHERREIC O L LTV, e
FHR DR - EFHFTIERLS . BREREOZARFEOAEH TH L L EDLRIER LRV, hFs
PRBR LT ESR - MUy, o PRG - FEIERI ORI TR O E & D72 O B & SERI722 s 2 i EE LA
FFCE5 L0275 3O A, 158 % FFEEE (peacebuilding) & FE5, 2 OIE B O W CERIERE
~ORY A (BREBERE L ERBEEI) 1T >OHRERBEHR TH S L RSN, BREERfELE
(environmental peacebuilding; EPB) & & FHIAL T & 7o, BREE DB OEERH )23 E D X 5 I FFESEICH
BRL 9 20nE, ZHVE TOEBREG IFERZHE 2 TEET L2813 SHORRTICBWTEE
DIRETIH %,

AKevrarTix, Il OSLAFF A AT, GFy) AVT 00, ik (R —X =
AAVH . Ry TPaTFAR =TT AV AR RI=HIfE, <) EWom[FH - sk
TORBRZZR LAR ORI VAL OREZ i1 5,

2. TMHEELRE

[EBR 1 ) D SR TIT 040 T & 72 1EK0 b ORI L, N EZSHRE R O L RREDRIE, EIh
TS, VT TRREEFOEIR - FHL - A1, H T AR, REFBICELDENRS -T2,
IHBIE, BIEOMFOEE « JEAERICBW TR CTRERRETH Y . P 2R LI-&E - ko
ERUREIZ R E B2 R L&, POHEREMELS VD JTIE, Mk - KEFREHEZIITO LT
HZNH DA ROBETH Y, BREE - BIROMEIH & RBICRE o &E 2 Rz LT T,

Ll M dH - T, M X DR OBREORIE - EFEEORE & WO BERH T D L
WHZ I, INBEE L KD LT ARESCEIRNE DS FEH Th D E - MO R ATRE 72 B OtE
DRBOT-DICHERARRFMETHLHD V) Z RT3, BYRRE - BIROFHEHZITH &
VD T D ERMIE A KRR SR E bR 9D E L AR LTV D,

3. B% - neIcHEIIREMEICHT ST ITA—F

BRBERIRE~ DR L LTI D 3 50T Fu—FR3XKFl S5 (Cox, 1981),
X, THEMRR 7 7 2 —F (Problem-solving approach) | T 5, REAFOEEEBMRCHES T 2 il
el L. TOMEN TS « @222k 8¢ - 1HBL - BREERBEOMIR 237 5 (B « 158R15% O EHH







5. SEXH

Robert W. Cox (1981) Millennium - Journal of International Studies, 10; 126.
Florian Krampe (2017) Global Environmental Politics, 17(4), 1-9.

Patrick Flamm and Stefan Kroll (2024) Environment and Security, 2(1), 21-46.

ZAEGE U 2 BB it (R 6 5 64 i)
Hi# : Armed Conflict Location & Event Data Project (ACLED) https://data.humdata.org/group
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A S HORNE EIRERE

g wsC (Rt v 7 ZHHRESERT)
HHAEELAE - RN SC (naofumi.sato@exri.co.jp)
F—U—K: XU Z%, NEE IDP, 2KR

1. [XLC&®IC
2009 4 5 HIZA Y Z U NERAEAE L, ALEN T & =P 284N 26~30 J7 ANBUE oD [ P ikE R
(Internally Displaced Person: IDP) # XA T HERKF v o 705K E Siv7z, B LR OFE T, *

¥ U TNOBABRRITIREICE L, EEH KO, BROREAE, FHOBIH, M LORENEA

mbkoﬁ%&i@%u#ﬁﬁéé%%@“ﬁm#ﬁ%\@%ﬁ@%ﬁ)xﬁ%miokoé%uxﬂ

W HIE CUE & B 0 AR ) 72 B N TROBEEY) O ANk

FHENHEAT L, BIESOKE OB Y bk Uiz, EiEdE

IKDOFALERYE I K 0 RO HEK #E D BODs fE 1% 100

mg/L K& < REY KM E T EEME (100

CFU/100mL) % KZ < #x % 300 CFU/100mL 235k

SNz, $7. BEIMOREE MO L Y | -

R ORI EIL 50 mg/kg (FEUE 30 mg/kg) % L,

71 R0 LRE S EHE (1mg/kg) % ERID 2 mg/kg 23

M STz, 2O OWRDUTREEER O AT 2 —

JEEfL S, B RN R D LT,

2. MEERE

AHFFETIE, AU T 7 IDP F v v 7128 DB X OV A RO R 7)1 7= B ARBUF O3
TENE L ZDONRIZOWTHHAE L2, 2009 4 8 H. HABUMIL 2KR (Eaiipetes), 2R R RS
18) OMSAZIER L, #9115 7,400 5 AU Z 297 « )L E— (2009 44 HFL— R 102 752K RLAHY)
DEMEE & 12 FhE Uiz, AV T B E OWED
ECBEFEO R Y &4 2Bl L, KENTHI
7o HEHE I, v v TN D ZTHMELE L OVE KL s
AR ) A 5RAL T 2 7D OMMRZEIC R T H v, B =
IR HREANICIE, b T H =26 B H U TR AN B
Sy Al RAO—K—2HE Ny Jh—a—F—
1B, Ev 77y N Tv 7 2680 EEN0N5, 12,
KEEfEO—BE LTar s ) — MUk 1 7 hk
&S Bk Y 27 OB AV, 20D OB,
BREBEREICED X IICHG LI a o L,

3. R
i 5 ST IS KON OIS LS IDP 3 v > 7' J OVE I itk O A BR BRI XA I ClE &
e, HEAKEEEE i DRGSR, Hn_wﬁbki’t%@ BODsﬁ&zc 100 mg/L #2755 50 mg/L (ZAEI L, YW EE HL il Ofc



1 & 0 H KR OKRBBEREE © 300 CFU/100mL 7 5 HEHEfE> 100 CFU/100mL LA F Il & iz, +
B ORI S0 mg/kg 705 30 mg/kg IZWESIL, I RI T ARL= v FVORE LR Lz, 512,
WEE R A~ ORFA B CERITE OHEEIC L 0 | (EROBEBEEM#RA M E L, PR X OV ZULE K]
NEgfb I 2 & T, BROBFBOBIYEOMHIC LA G Lz, 2D ORI, BARBIF ORI %}
JERARGEA T L OBRERBEOMRICKRESERLIZZEARLTVD,

4. F£L&6

2009 DAY Z 71 IDP F ¥ BT D HAREE OB, BEEEER ORI & FEREYE L O i)
Jl&&bliro THRALE, LL, BARBAFO 2KR FBIC LV AiEHK O] 7 ALELCREFEY) D IL
£ - EEUATHI OFE AR I HED DAL, M CREUGENFEBL L, ASHRFONL, BARFOIE
KRN ARAAER L OBRBEMEOMIICE ST L 2R L TR, A%OKEERIIEICB N THE
R LR Db DO TH S,

5. SIAXH#

OCHA (2009). Sri Lanka Humanitarian Snapshot (2009).

Ministry of Environment, Sri Lanka (2010). Water and Soil Pollution Survey Data (2009-2010).
Ministry of Health, Sri Lanka (2009). Report on Infectious Disease Outbreaks in IDP Camps.
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FEE LEICE T HREAFOE EERBAICK DIREFHIEE
— R I D E | —

HFHFEI ((—th) EEREW DRy bU—2 /7 () [FEEE 5 i ERER )
HASE{EE : Yoshida. Mitsuo@jica. go. jp
F—U— R REVFEE, aAX Ly - A RTT)L - NURAT T [EEERE R/

1. [XC®HIC

BRI &R OBIRIL, ERE L U TREMIESSRKIRGRNNFEFHRT LY X7 DA, & D WVITEK
KMBOEB - HREFECESNDYTONTE, LirL, BESEREZ DEMOBIA ] L2 D8
HIEH SN2 2H D, FRTBHRE R EEICHW TR BEA 7 7 OMEFHPERC AR +-40 7 BREE - EIRE B
NE - BREGYE - BIEAB IR Z B U THES AR ORINL - FOIRIKE 722 — T, IRENTZER
DOFFfe ATREZRFI IR EE « AEREROMRAIT, EHEEZF IR e 5t SRR o i o BE 1 (3 HH O BERL
DL B2 01ED, 295 LEIRO S & EERRER 125, B OEIR - EHOLL T, Eokd
(ZE G TR, PRI, (BB T2 O0E ZhE COEBRER N FEOEH 2 E 2 TERT 5,

2. REFMEEOREH

ERBE PSS (Environmental Peacebuilding, EPB) & i, IEREEMEESCKRERE B Z . 9 T84,
KISEOFEFN, T, Rk, RO H%OEIR 7ot 2ICHAET 22 L 2@ U T, MArEma i L.
st aTRE72 A2 BHETH W ML) L EF S LD (Dalmer, 2021), EPB (X H 7 5 Hiffi B ICE £ 59,
EBRBIRCAE R D LTI 2 BEIR 2 DBURI 2 7 nE A TE LTHIA B, 207 kA0
TOHGHAIE (knowledge creation) Z il U7oHi7- 72t DI EHE & 72 %, EPB 1%, Frfic rlHE R
BRIE, EIEAT T A I Z L ZRE OO 258 72 728kiig & L CTHER 28D T %, RIS, BUFHEE
By (0DA) SCHKFEOEBEW /28 Ul A v 7 7 O, KEROLFREEH, EIRMEER - iy
DBER E &8 U T, RO FCHS, A AEFESCHEORERICTF S L 5 2FFNEENTETND
(Conca & Dabelko 2002; Ide et al. 2021),

AR CIEEE ORRE Lo R RS O F6] 2 58 U, BHFSEEEIAN R 72 LIS 2 2 mavkkne & 4% O mlEetk:
ZRET L, LV DTEFRMET TREZNOSHKLRT 7 72— (MGBUF. ER. N60) HB57T %
Z LT, HOEOIFEMIRENR  BRETNT U A2 b b3 EIFFS LD, EPB 1, OILAREDIETE,
QEATHY LM, OFHIEHIEE D EE & 9 KT RO S, BURHI W2 R DI TE 2 F T 5,

3. HEMIEDOEEESH
3.1 H3H : EcoPeace Middle East D/K&R /)

K e f AT IT)L s N AFFHEHX O ZFH 12 X 5 EcoPeace Middle East O hU—7 %
I LTz ERE 00, ERI (G2 )Iiskid ot 3SEICE 08 5) OKERE 28 U s
TIOEFHIREIIBI E W2 D, HlERRE LT, R ICBiT H2KERITMmO THEE TH DL, ZDWHT)
TiX, ZNENOE - MO FRIEGE 77 O/KEIRE BISGE & | #1238 1T 2 /K ERREDOEZEMEIZ O
THR DR USRS RN RS, KEEHEA V77 b RSz, AA (JICA) (Z3vF U BEE & Ol
TX—=hF—=LLTE2EL, BEE=FV 7, JOKAHE, KEREH, BEMERICOWTESNH )%
1Tole, AEFOFIE 2 F 72V CHEEE NGO (EFREREIREES TUCN : iR KO BB



NU—2)h3 EcoPeace & X4 7 7> U7 —h L, ZNZENDE -« Ik CORY A (& < ATERRES)
FOREICR L LIch D, HilgFEROBEREE I —, KEREHUE, BORIES R EN,
IR EHRBE L e TRICH G L. ZOfER, e & H/KRBERICER L TOMmgdE & Ty,
2NV AF T RN T T AF

BUE b RO L T DL 2T - TR EONY 7 T4 F Tl BROBICL > TK
ORI (BEEFEEY) NRELTWD, 2O RBEOFRECLIRLy NMEEL - IR ZED 5 R
A bear 7Y s b oMERR A CEETH S, o, KERICT AR MBEERDHARH Y |
WO 7R ALBR - ALy SR D N TN D T2, TR B A NREE - RERENSLETHD, NLVATF
T U TAFICBNTIE, LR ERSHERS & U CERE (UNDP) SEEeAFIEZ RS- L TR, AR
HI7eA 2 7 T HFAOHMT ) F A ZEHH R 23z 5,

4. EEHA - EMOFENBEMEOES

WURAFF « 07 I74FOEA - GEIIERRIOT 7a—FThH o, —J, Iy )IEkO
EcoPeace DFHIL, I /L& L JIFRIKOD Y E - Hlks, [RFE2 S HOO bR OBEERKERLE LT
DIBEORFAFF - T, R L L TOF A RTIEBLZ ER L T 5, WX R R R 7
Ta—FThsb, UEOEFNG, EEEBREER ) O FREE~OFBIEILL T O 5 SUCEHTX 5,

(1) HIEERESE SRR « BREGIEH AL R B O T Al S 1

(2) A7 T8 2 K - BEFEY) « =X —72 EOEAR— B RADLE(L

(3) EEFR L AR ST A FROIA AL S IR BREEERR O

(4) EHEBERL « BTt ) 238 U 72 BIFRUE & ket at O etk

(5) E#HE LAY 7R [EBEAE RS F 72 1R ERR NGO & T IR BB ML T )

5. SHRORELRE

S, FRMESUC BT D BRI OO Z S 572 I2IE, G & REEA~ORE (V=
H— TA=UT 4, MR L) BN T 8 Y = 7 MRS HI AR~ O, His G R
Pt (m—= VA =T =2 v7) OFE, JUREELEEGRT 7220 HHBIEER Y 27 ~OXIE, 7
FEDWELE - Bl (NA = a7 U7 k) RCEARIEICADHTOBRPE TORMLD LB, & o T2 A~
DHIEEBZZ TN ZERBELEZBND,

6. #Ei

BRBLT B OEBR 13, BB &P OBE 2 aL U, TERBEPAIESRE ) &0 ) BURBIRZ Al 95,
BUGHRER & Fak O ASRAEAY . ZEM R I —CE BB OTE BRI 2 JKT %, Hdff & Bin oM 2 fEE L L.
EIFRBRBL A 05, H/p 2 BIREGRRE TIE72 < SRR PIIEFR L b 720 9 2O TIHRWnin,
MR AR TEPALIERBIIEEDOLOTHY . RO AXAMEZRT H D TIER,

7. BIRAXHE

Dalmer, N. (2021) Global Environmental Politics, 21 (3). https://doi.org/10.1162/glep a 00617
Allan J.A. (2002) SAIS Review vol. XXII no. 2 (Summer—Fall 2002)

Kramer A. (2008) Regional Water Cooperation and Peacebuilding in the Middle East.

www.initiativeforpeacebuilding.cu







B) T T IAFERER (T AKX Y B xF ) WEEBNC = A 2 A R A7 i (Biosphere Reserve:
BR) MWBERSILTWD, (ERAHFERICAKRT 2EEER AR T TREE D 2/M¥%EE2/ (2 b
K E LTS, 7~y MEENIRERSM 2 —b —, &k, fEsk GREMSDET) %,

4) 27 7 VAT o ARER (K =HIRE) : BEE A F25 SICA ITME L Thanized, —H
B A 1y AL 72> TS, RHARER (PREX) ICEEET D8 231 v v MEEIO X
£L LT, MAROARF, BRET, B, BIaRSE, ks 2 —Mo##ET/F o 2mbo
TITU—FERGEL TN D, 2~ 1y MEBNIREERE, SRKEE=2Y 7, SRR,

3. HRBIUBE

AR a v OB L 7 b, ST & 04 E KON SICA/CCAD B DA FE Fie & (ZHF

A2 L7z, FHllY II3ES LTy, Ly LEEF OIEENI ST A RRGE « RS EEH o

B B REICE BRI 2ME 51T Y, transboundary (i5%) <° watershed management (Jit35 /& 1)

&V D HFEDOMEN TR BUR BIGRE 7> DI SUSH 8 5 72 &, 25 [ HHEHEE (00 B2 70 kB G

ZRETT 2 ECEBERRBICEATWD, LT, &34 1y MEEBRIZEB T 58U REL R~T,

(1) BN VAR  BEMIICIE, x2S AEE Rk (TBR) OB ERZ2REHC, WiE%
MNDENRY - RY =X OFIRE L2 BT 52 LT, EHEOBRE A /N T A OBERIE NS
EBTFOBFNCHEN S TDH, 61T, N —XREHEORBICHET 5 B2 06015,

(2) 7B AEERS  EROAFHTER T 5 BREEIEF SN TWD 8, Wil BRI L2172
BE/RESCREDIREZHRT D 2 LT, EFEEOHEESEMIZHAREN TS,

() 7 - T IAZAERER  BEFD BR M4 L FIH L72 TBR ~DOFRATRERIE U DA KL D % f
KT T I ALFESD T T o FAEAS, B 2 BREE AT /3 F 0 A DRI D 7273 5 ATREME DS B\

4) ET « 7 VAT 4 ERER  ERNORITRELEX, ERZEZ D ARREHIC LI RAHESRM &
EZBNDIW, EFEMBREE A T REERR D 12 D MIEET T AR N D ATREM RN H 5,

4. FEO

HIBOR OFGE J O OFEHITIE, HEOE G & ORBEZ IR D203 5 PN SN LR TE S
[EBR 1/ S EERRE 2 R, OB, FICSZEMBRICBO TR ZZET 51203, MFEOAFER
/e ERROFERA~OM S ATGEL T ORIBSHEDLETH D, HEIT/ NS b, Fttod 5%
WA THREE L, TR aIa=r—a Ui & RO REMMEL A TZHEMRZOEENEETH D,

5. SIRAX#

Central American Commission on Environment and Development (CCAD). (2014) 2015-2020 Framework
Environmental Strategy. Folder SICA.

Convention on Biological Diversity (CBD). (2024) Capacity-building and development, technical and scientific
cooperation and technology transfer. CBD/COP/DEC/16/3. CBD Secretariat. Montreal, Canada.

Japan International Cooperation Agency (JICA). (2024). The Project for Capacity Development on Integrated
Management and Conservation of Biodiversity at Regional Level in SICA Region. Completion Report. Nippon
Koei Co. Ltd. 79 pp.

Sandwith, T., Shine, C., Hamilton, L. and Sheppard, D. (2001). Transboundary Protected Area for Peace and Co-
operation. IUCN, Gland, Switzerland and Cambridge, UK. Xi+ 111 pp.
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