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T2 8~GH2FE

3. 4 AETEH
(EfE%. B : ®8HFM)
TROSEE | TR29EE | TRIOEE | FHNTEE | §H2EE Rit
D EEEBEXftE 63 63 73 73 73 345
@ #HedFHMEE
NERLEBENE 131 135 93 91 21 471
%
@ QuUstoEEMtD
HEEENEEZ 11 6 0 0 0 17
HES
@ FotosnEEs 75 64 73 0 0 212
Y] 280 268 239 164 94 1,045

GE) OEERFERICOVWTIIEELYESEEZRH.

3. 5 §M2 (2020) EFEMEREDHME

AMETOTS LI, EMEREERERICESN-EMBHE 4 DOBEICHUNT S L S5BREIN
TWa, 7SI N IAE I DOFEH  BARLTLEABEEICKSGEH (RE. B8 RUE 2 0E#
BRICHT 2BENTOMMLZEH GHERE. BLORED) 12, APV F2H1FE 3 OEH# -
ABICKYBERAEN-LDICLDEH (BATE. FF) (2, T7OD Y F3INE4DEH : JIZEE
[Tk BEH) [CHELTHEY., TROEMENICEATEIO0D T MMARESI, hibltkdE
MEHREDRBIZEDE, Oz Y F5I2EVTIK, FENBODHEAY DIRLEZETERERILEE -
H—E XD & FHEMFAICRYBATLS,

JOz Y FLIZEVLTIE, ERAAICKD2EMZHREFZEICEAL T, BBV TEY IS4 F
—VEBLI-EYZHEMEE LS TORMEEBE L-AROBESEZER Lz, £z, BRICEWLTIX
AOBLTTOERERREEBIRICEAL T, BEEXXLHEICI SBEREQIHIEESHZHLMMNIT S &
EHICT, MERICELTEZRAMADZEE R EAEREZEDDIARERIT LIz, TRV F2I2H
WTIX, k&Y. BEFE, HFAEEYREEICEA L THREICMATEERDY RV EHLMNIT HEE
HIZ, FEOOFTZELOHETIABLBERLE S EYSHESEORRICH L TEEZTL., AEH
BRERLEERNEOLEMEZRLI:, 7O F3IZEBNTIE, RIEZE AR FLE N RICEERMAE
PFRAREED, T—IN—AEELEBRUMRICEIIA D ALBERAZEL-REEHZETID
BELED, UE— b P U T4 2 FALEEERBEOTUREORHEToz, TRV F4IC
BVWTIHEBEEY—ILEZRAEL. £702 ) MIBITH2REDIELRMF T PELLBORE - FIAERA
DISAZ#ME L TITL. SSICIEEMEHERELEEYHIBFUNDODERIZE TS FL— KA 7 LR
BEl W —ILAEREBEET-, £f-. BEMSHHICEL TLRABIEETREEOBRE T EN-, JOPT
JR5IZEVWTIE, EEMETEERY—EADEELE., FBY—ERDITYEVINBERICER
L. FL—FA 70+ S—LEBTICE DI BB EIRICA T AR EEZ -,
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(1) 7oz b1 TAREBEEYMSHYE - FRROHEEFRICE D CREHE]
@ H4ITT7—71 TERAAICESEMSHRUEZE)

BIEEE TICERE L BKRETORMBD I L 2EYESHRELETMOREAZRANT, BEX
MEMAIA, #2227 —ICX2BEM - TS/ VMG AR, MKE, 8 - BEMIESE
DHEMRBLOEEZRANOEYMSHEFETME HIKRR - BRI TER L. TORR. £YSH
MEELSITECITIZLGHRMELVERN., I—0Ov/NATEME, B7AVATEHME IS 22T
1A —IZEBEEN - EFA VMG IHFALTEHRICE S TRESCELGO TSI EAHALNZE
2fz, CHOT EIF, RERDRELETHRETIBETH > THHIBEFEICE L IEABEIS
BHZEERLTD,

@ HI7—72 TAOBL T TOEEREEREK)

BMEERRUVUBREEROFAREOERLSIMBEKBICE ITOARARUSEBRERNR E LI-HEE
HEFEBLEFER, REERANHVHREKETIEIRAOEBENBEEL LI —A. BRRKOEFIZIE
WEERIOMAREDEZEWNVAEZEFRIZLTWSA I ENTREINT, £, RASEBTL TSR
ZKBETIEEANEET L TOGWREKBICHEL., S8 ARKOBHEN/ZWN EABLMNICE ST,
BFRMEfENHER. BRANET L TLWAHEKE CIXEICEHYHBAEDREFHRAEN S LMER
[ZH>T-e TOEHELTRHLEFYVAURE (BELENBKRISFEL. TOR. BFEEAEZITY
BEFHMITHIIETHARATTIEFHEBENZ(LLI L) NEA N,

BEE AT 220 LEER. BEELNOHFETLAINRANDLZITRIEDLENNTE., T
EHKBAEHRET DERICH D ENRINTz, CNIEI—O Y N\EEOETHEOME L —EL
Tz, —A. EENICHAALZERERE TIIKANREINGEIMERIZH > &b, BEMNE
MENDLGOMIBICE VDV TIEEARBEERIILFHEOHERNSHEREOINFIZER T H S ATREES
R~EINT,

BEEFTORREAHLE. AQBLTIZE TA2EMBHEMEREICEVTEE LI HFIAE L
T.AORFOH— B L UNEMNLGEREILEYORERDFRENZE Fonl, ThEEHRTH LT,
NAFTRFAZRIFEA-HERERDO ZRMKA~ADEE. BEHICHTOXIGIEZDOFRLGE. &
MERMEDOHFLEEREEOMILZRLIZENEMTHDIEEZ DT,

(2) 7Pz b2 TEYSHEICHT I AANRBERIEROFE L EIHEK

[SAeEmxtR] BHERFEME LTLAMPEICKSETY) DNABRETY FE2HEBL. (k) X
XU LHET. AHOBEMENLE 100 XHICEREAL., BEHMTOREELERT 5 &I,
EHLARLTHAT HEOEERBICIRYEAL, EE7VZFALT, 7VOaA=Z—LARLD
BHHHHRBRFRZEFEL. BRIBEDEOHDRY Y — Vv TRB VXA TLIZEALE:, R4
—h—EHRT, E7VETEH Al ORHEZRBE Lz, REMHETESHE. BMERSSBELETH
RENE=HNERICHL, VE—FEFALELERIBEICE MRS EIT o2z, NV RFTVT
)TIE, BETIZEWT 7« 7OZILiEFIZF A LB ZHEEL. 6 ALUBEKRE O #FEo1=.
TILECFUOTIIZOVWTITHEEMROEEBABNZIFRMEREL LY. ZOMhOMIBIZ DT
L, ATV TOMDMEMILEz, —A. HHEOBAEKRBELRERIATEY., 5IZHKEEH/LTO
FARRIEE 1T o= YR T HRAXANF0EE LT HEMHIZT IGR FIFBRFEDOH N RERZEH.
A0 —HBROEWVWVHIREZBHTE -, REA—HD—ELHERBTEDLZARAS FRIEARLEEB Lz, B
hEBEMESHUEERSBIZHEL, E7Y - FILEUFUTY - YITHAXANFORPER -
BT DIERIE A EIT o=, E7 VR EEENKEVEHICE L TEITHEESTETILEER
LPADRYMZERET L1, IPBES ¥ CBD B EATHT HEEEZICSML., BN EEDE
MM & DTN REEEADIREE1T 21200

(BEYRY] BRABEOHEEICOVTIE, FILtEZOBERKICEREZRESES. HHLIEE
REMNSHE LE-BRMEZRE TS ETERINSIENRRAEN-, REGFETDRESHEIC
BULTIE, BULERE. BE. BE. 285N TEL, BEOBEETIE., R4=ZaF/ 4
REIZCHETHEBHFN7TRBICMATHRER 1 FBEBREA 1 BOoERIEME LTET, 2 58R/M
NDEETHRTITIICESLBVEENKREEIT oI (BB A IRAEFRAR), BEE - hRIBEES
£ BENEER R KEDEDEREREBELEERTRITS. B - KEDEDZHZFERIEESLTE
DEELRHE. BKE - SYNFEETMUES. B - BEEHMBEZS. BEEFHBE - EERE
MREFEICSML., ARAERRICEDE, BE - RERAZRRFO Y RV FEMICEBKL 1=,
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[BffE)) R ) HEHEBEERIEE (JPMEERF18S20105 : 8% - KiB%) IZDWTIX, #4442 A, /\ ¥
TH. V3N EOEEMREZEFALT. BREEEA VD INLI OIS ILADBEEREERZITLY.,
A= AVFEEGEFORENI—VICBENHDH L EER LTz, £1-. CSF #HEEFHE
(JPMEERF20204G01 : EERIIKER) Tl Ak PTHELC ES 1 BRIED A ILREGFH
FIELBWI E#MERE Lz, £YMEHEE VI —K YAV HEEOERRAET—4ZAFL. B
AETILERAVWCHREZ L CREENETLEZRBEEZEGETTOA U HEHEOBLEMMETEZE1T >
f=o XA _RABEE (A A ZMEHAR) £ LT, DNA SHFIZK DY A —EF D IBREE
DREZFB LIz, YHFHEBTE (42005 : HFMBHRR) L LT, Y4 -_0EFAESHES
BEIUBHNABRARZEB L. EDTEEEDT-, SOHITA T RIEEMATIC K S SFTS K24
FERDEBELRIE LT, ABERLUBENFTNFINREET 2REEROBREMBITZEEL. BR
TREZDIVAIVADBEHRZED (EB A BRAEFRR), HFE IO EEYSHRELIEORER
[ZDULVT YouTube ENEI CHERZEE L. 13 AU ELEOBAEREFF -, MNRREXKEEETHRA
OAFHEOHYAICHT MRS (AEMRERR) ZREL. REEICHET 5 AEBLBREEXEK
ML EEBEN—DELTIEEL,

(3) 782z ¥ b3 TEEIREBLEHICK T 54 - £RERICEHIEALR & E0HK )
O BREZEHICNT 2EMEEEBBEROIE L T— 7 BiF., @

SR LEFSEMORBEEEARIFTHELFTET 5726, EYOTRRE &SR E OBRICET
BHERMT—ADNELEBEEZTofz, oo RKBFEOXIELEFF IV CDERRTHD TV >
NEYMDEBE~ARIZITHELZTMT A-DICEH LAV Y LEMER EDOBERICET 2BEHRH
00 FHNS>E. HNREEBROHERZFDIZCBHEMS 24EOT—2%EYFEH-, RIFEN
EYDEEARIZTEEEXTMT 5120, ETIVICHRATEINIA—2FEDT—2ZFRICKYE
#LT-

MFRERERRTE, BKERIZKDIY U IBLOEEICEHL T, OEANFBINHEI VR T
L—Yay (ZHONMEFEICKD2EHESA) ICL->THYIOEMNZRE L., 2016 FDAILIC
KO THUIHWELITTHCENEL O LzralgEE R LIz, £, Yo TJERUTIO—T
MOMMIBHIAEZESH, BEEICSVWTIY I O—TJEREZERZToTLEN., BZERNH
400 FRTEMME LB L TEWVWS LV HBEERENEROBE LR LY /NS B THSIZ LERLT,

Q BETEICHNT ZIEE A H =X LAEH

BRRZICHBEYPTVTFRIEICBMREZERT ST/ 0—TEYICONT, ERER/AH=
ALIZETHREE -t ET oA, o9 O—TJHEWICHEMIZHREL TS ERDER
HBZEBE L -ERMUAREKAFEEL., BEBRCEKALTOTELERBE~ADZREMNLZERBHBENITHA
TWAI MBI EL T, BEEFETICIT 2=, BRRT—IL - BARRY—IL - ZFMRT—IL
NEXREEEETOAI7AILEADOET. YUV A—TJ4ARERICHEITAEREEHAETMLEL
NG A= —FEEBLI1-,

WD O, FIREEDBEEREFMEIZDONT, S FaY FY PHRREICETS 2 DOEFEERE
CPEAPADEFDIRYDITZZEE LIZXFRTAVIETILEREEL. RESWZEITS EHIC. E
T—EANDHTIEIOERBREIT o1 4EYMD O, FREREDREKRFEZRT 7 L= X TOY ME,
LIZLITEHRENSERT DD, CNIECP & AP ADEFDIRY B HHAELEEIZELE>TEILT
BIEE.CPIZEBITAEREIRILF—DEILTSHILICERLTVWSZ ENRENTz, T2. 7
LR 70y FOBMRIAETEEICHTIIEILICE >THLERT I EMNALIEL ST,

REFBEIPEMDEB~ASKIFTHEICOVWTIE, ETILIEY (A4 XF+XF) OERAKER
WERZ#KELZ, 2R DNA BEEBRRAMBEO O XFXF (EHEH Col-0) NMHEEEL
=AYV UMM ERKRICEASN-EGFNI—FRTE32 0N EXERELE, £, COZEEK
TIRAYVUREBBICEITA2RAOHAENFER (CHERTREIVYIZKWI EATE SN, R,
BUNYEXDLER - T - FREICENEZ VNV E (GFP) #EELI-MEI VNV EZEET D
BREEEL, XOMBABREZRAEL, S5IC. BRY—NC1TV Y REIZKYEZUNRIEXIC
BETHIVNVEBEEREL. BIEEDHTNDS, 2/ E X DiEe. MEDOMBIZKY . FFE
EETICBONEATOISLOBRBEEZEC INETOMRLEELE. YDAV UIZHT BT
HIEOEMLIER MEELOT7RISAMIETE24 YV UREDEEEDREEE) N—BEH,
PFHEADZRLIZEDNV KRR BFLEDEMERADEETFMOSELNAIREE o1z,
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(4) 7RAD Y b4 TEYZHEOMETME K UVRERES Y —ILEH]

NETICHRZT -, EYEHMN - FREROEHREEZRINTNOEEENLHEIEEICD
EDVWTHEN - SRMERERDERIFOCREZHDOEBEEZ T YA VT H5E Y —IL SecSel %
Python D/\y 4 —Ab L, Dz THA A LDREERIGEE LTz, T, RBEICMIT. FERZEDHE
HOTRAMNRARV YT - T—2E50EFEETo 1=,

SecSel ZEA L-RERERBITTIZ. 7SS k12 TRYHATHWAAORMLTTO R -
BIUICRE L-EREIEEY (EERERSERE) 220 T, BREeEEROEBEIBLAS LSATIL.,
BEOEIABREDRERONZHEZDELDNZN EA—MFORETHOLNZHE DT =, 2D
RKREZBFZ. BEOREXNTOREDFERE LT, OECM (ZFDDHISM L EMSHIEDR
2FKR) OADEZRE L, B 705 LATEBIN-HBHHEMED OECM DERSME.
SecSel T CEEIBMA BN >-RENKRERIGAAEELY 2@ LIz, TOHER. OECM (T 1D
1 DOEEEFENLEDOD., MMNZEWNMIBEEHN—LTEY. OECM A HEI-RA v alk, BE
BRERAHDI KA v 1ITHR, AR LTV EERERBEODEENES N 21, TOT EM
5, OECM Z#lm & L CEBEOXMEFITI LT, BEORERXR CBMMICEEREICHKSE L
HREIEBEOREIZEMIT S EHFING,

F, BRTOTSL-HETOTSLEDEEICLY ., [RIEEHBENOL-OOBEREIRIL
F—FRAMLKEEYZHMEREZMIALTEDLL5H., TAETNO L HFIAREOERHEEDFET %
EMELz, 9. EEOKBARENARILDAICEIE, ARILOBRITERE (EMICE-TIE
RAEDRY) ODHHEETILERBELZ, KBARE/RILOMLE - REREFOHERILELF
MEAEFROLARZKIENSIREEZZT, B TOYSLTRYIELTEEINT-, PHHTD
R ZRFEOBREEN S VM TIZERIND/AARILEEIN/NES L, Ehth, B, TILI7HB TN
FILOEEAKREMERNH o1z, NRIIVERIFETEOFAERZEFIAL T, SecSel THEHAEIR
HERBYDOREREIREITo1-. RERRNTIINRILZERTERNIEEL, BRFERED
HEEMBEZHER/EIX ML TH -z, TORR. RERNMIEIKBENL/ARIILOEFIFE@IEL.
RERNEDFESIZE2TEDLZLOND., REDARIILEEDH S-17 ZRBELHAEIN:, ZDE
TS EDAGAEEDFBILKICHBARELELEZ DN, EMEHMEREEOMILIITEETHS
ZENTREEINTz, FzFZL. ThiE, RETAREY A FEEEL T/ ARILERERT 52 EARMHRE
HTHD, KEBHX/SRILDIFEIHTHS ERABICELLOEERAT L EHTESINEBRIE. B
ANEEOHNTHEIZENEN, TNODHA FTONRRIIVERZEET 5-ODHRALEED
RENEELEZ NI,

SR A/ VIOV I EDKREFIEIC K IRERECELEREEEDEMICEBT 58
D, FESHEORBELEMESZRA LI, AOBDICEYFREHNRILILTEY. Boht
HESHET., JYSKDERKEHETICENEETH D, . VHOA /o EHEME
[Zx LT, BIRICEENMTHORATNS I ENS LD, BEBECEERANDEEDEREEZT-15
BICE—ELTEBIRETHD, TERICETDA /I EHBEEHEFF—REELT. £
BEEHER/MT IHEENENRBEEEFHRELELEZZAVTROz, HEZSHENEKOF
FTH., HEZHZREICERET S LY. BARENAHN 1 BHER TS, STEIFN THES HE
F2HEMIEH L EIFEERICHELAHSEEFBHLMIZ LT,

(5) APz Y b5 THEERMEE - —EXOFHE & HiGEMF A

D HIT7—7 1 ErEREBIZETIABEROERERY—ERFES LU —EXBOREZRIZE

I 5%

2016~2019 EENEZF LR E(T, E4HRE 50 thim THNIKZREKL. MiFish 754 <v—% A
WIREE DNA AR N—O—T 4 V5 %T7-oTE-, MEEFETICHELIRE DNA A 4/\—10
—T AT DBEEEEEE L-E2BYS FEEETILZAVNT., BRAOEHEZHEL., RiEnt
HMAAPLEY A FOKECEFRKRANERADBRICEDLSLEEEZEZATLSINIDONTSH
WLliz. TR, HENG VI EBBNVLGLLLGY ., BERMNDBEDDVLGENIVY ) — FER
TIIEHENDELKBEEZZENALMNIHE -z, SHIT, RECLICEFOEEZ MM LUER. #
FICHLTIEBRELNLTHRVADRIGHER SN -, EFICH L THICRIRIGT S EHEESN
HEEEELT, hXYARE. A4 A7, 77X, #FOOR. S+ 3IA58H, Zd1BHENR
HEnf-.

ErEREOERABEREICE. ANFBENHDIZENTEIN, RAGEEBED LS BFLD
BARMT A2RETIEEARDERNAZN ENDMh 21z, THELRAESEHEZORERNLIETHY.
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AENDT HNRETIIERADESZSHELEN Tz, TI T, THELZESHEMSHMED
BELBDEEZ, KOOI LV R T cytb BEFEEBFENICKRET SEE PCR REFFEL
fzo THELRAESDAHEWRET T HKIEKHI S L1-IRE DNA [TDWVT, B L-EE PCR %
TT7HELAESDEGFNMEIRINSZLEHRT D LRBIC. ErEREBICAHTTS4FTTR
WT#ETE 6 18 6 FEICDLVT, FAFEL-EE PCR RMNEEGFFEIBLAWV & HEBRMICER L=,
ALRDIRE DNA A ZAN—O0—F 4 VU JIZ&2TT7HELZESHREL TS AHEEDS LMEE
NFEZERIZ, £ 35 Hham SIRE DNA DFEKEFITL., THELZESOEMELHOHEER
HT=.

EvAOEERY—EXOREFFM=DOVT., BREBIZREDHEES G HOMX) LT
BRERKRTDHELELELIC, BrHOZENLGREMEZELE~ZHREEATRET . KED
WELEVDRENEE~] LEELTILARAY I —REToT=,

@ HITF—72 INEFREEDERERROBHGEICET 2%

SEEIISIEHETFVERERDAA LD T IVREEZTI LEELIC, SHEIDIZHNRAETHE
SBNF=T—RIZDOVWT, $FICHRPISES o -EBKOELEITEE L THRTEEDT-, TOHER. &
FBRILEKNSRECEET S0, BEKIIEIEIEL. BKEN 2 EABBLTHERICIRLT.
BEELEDIE3IAD2EBEICLEFE>TUL, T, 2EHEOEVLR o, BEREBITEKERIC
—BHEZHEEOREARONEG L, BHLEEBREOEFHAKREN L, ITE - h—HEIXEHO
BENRENI &, BEABYIEIRIENMENV ENALNEGE ST, £, HNAETHEON-BEH
B U TILDBEFEFATT Lz ChIFF—T oA T VRIZHIETES LS, T—4ER—
AELTLARATHFETH D, £/-. EOERBRELETILZAW =S aL— 3 VERZET-
fzo TR, BIZHEVYX - RXINA-ESICEMAELIERIINI D1 THD L%
FRILIE=A, TRIEEBO/NERZFETEBMNEL-EDEIEE—HBLTEY., ETILOFAIRE
NEIHETLTWS, £f=. HEVYF - X IERRRICHEMAEE LGN 2= —XIZEBL,
NoDOERRATDIREZBIT LR, EEOEEDHEELL L FEFE—HL TSI ENHELMNELE S
fzo ERICHEE TEVXERRZOFEMEEDENNERINATLEA, COFERE L TLTIEFHF
MOEE LA VAEEEA TR ST,

APELY ., NEROERERREIFREGCREEFHICEILCLI-EDTHSIZ ENRE I NI, 1=,
—BHLERESEL T TIEERRIIAE LAVAEEELRE SN, NEREEDARBRZHET
51=0121F. SHREBBUICE=Z2) VT 2T, TRELCBRBEESHEEZEBICANGA L, BEIC
L CHEHYLEEEZTHIENEETH D,

Q@ HITF—<3 FANIEBDOEAY ZEHR LI-REBERERHE]
CNETEBLEABRAELI S, AIRERSADERERZRODLENY, SEWNEZINEZREBOD
BNY Z#iE. B2, HOIVEIBETHIEN., KEAYDESHERBITBOTEETHD N
RENTz, BEEREICIEESNLYTREATES bON, EFLODTHIIERMN SEETODLE
BAEBBRBEZAAL, LMAEEEICEELG—EBROREE ERERYRTEEZZFE DO LN
Dhotz, EHICKEOEELAERE (BfE) OUVEO>ATROESGFKEE LTHRIA TS
. HOBRELABRY—EXFIAOWILE. MWENTVRADELEICEYTITOKDLEDH
5l RENz, —A. ANI—EBOOENYBEE, HIZIFAERECT LOENLIY FIF (R
Jw hME) EWSETEEMICEBAICERINATWNS, BETOD Y FTIE, BEERY Y +
IEDMMRRIAZEFBERORAE=2 1) O J LIRE DNA AL TITL. BLUFLOBHBEEN
YO SIAPT ARG ERAEBEADST LER~ADEHZAREICL, ERFBREFEMNIEIHE
DHBENPELMNELE o=, Fl-dtiEE—M 260 FAJIITEREE DNA [TX Y AEHREZINEL, 4 b
DEFICOHFLVEDERBRR, —ATZORARITSHU IS M ENEROSHILKIKREZS
BRT—)LTHLMIZLT=,

REREEZXNRE LZEHREORELETEZBMIC, HEEEME L TRV FFITEBL.
2EZHRELEZERRBEORELERBEICET MR EHAT-, HFITHEFNERAREBIZS
[+ 24 B5Eth ) EREIDIE TIXIEE DNA 24T E GIS 24 L. REBBREICEETIEv S T—4
OKBEZIL - BHETER - £FRHEBORAVE) 2—THNICEE LTI YERMNGERMERSICE
THRTHENET o -ER,. BRFNEHEOTE—HANTHDRII - &£/ )1 - £38)1 - EfE
METEFELBZARUIDFTFXOERKRRIAERINDEHKIC, 7AHAY - 2O9F - 7ITSHRTEW
SR EIEBEOH - ERMMNERE ST, T, 1982-2016 EIZHITHEDAAIIKENES %
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BITLER, HRELE1S9EDS B 2%IZHT=5 67 thA TEFHKEDEBLL EFERA
FEHohtz, FERREKEICELTIIEED 15%ICHT-5 24 hEm TEEICEFLTWNWS Z E
NHERTE R, ZARUDFFERSEREMBREDETH Y LLEMEI/KERIZEE L TIXEEMm T
NEWEEZLONTLNANFIZEZNDREKED LRI 2RI FXOEERELDKEEYD
HRICHLTOUTAALLGRETHYRODFIELFLOIRNETRELEZOND,
FAIOESEICK > TRKBHESFIR S, K DOMEDCERIENESN-EEEXREIIBKEE %
KEHRNEE T, M OTHKREMHZL TOSKANFTRIRIZE LT, 1970 FLUEER 26, 5
i EHCERIN TV AERA A VEEOBRIIBEHN 21T o1z, KBIIBUKERIZEH T SEH
R LA OEMN 559 53 kmTFR TEBADERE AN S LK 3.7km LFROEE. TRIRIIEENICES
(+ 28RS X BEADEHEMANSRE L < #3.7km EFROMHEBEEAL, TOHRE, WThiE
EHTIXHEBLEESHERNEOSNLEH, > A, FIRIRIIOEHES TIXEHBFOEFHENKRIFIZL
FLTW=, SO EIFEBBICHRIRIINSEKAHE SN TMEICSHFELTWSAZ EFRLT
W3, BKEBTOZEIETHRRINEERE LGN >T=, RIRIITIZHLZIRD 7-9 A=, UK
TlX 89 AICIBHRA A VRENBHEICIET L., [UREBFIZH S BRRE/KEMOEZE L TR~
DEENLY REWT EZHELANIZLT,

3. 6 FA4HPRABZEHHEBRTHROMERRDOME

AMETOT S LI, EMEREERERICESN-EMSHE 4 DOBHEICHUNT ELS5ERIN
TWd, 7Sz M IAE | OFEH  BARLEEAMBEICKSEH (KE. %) RUE 2 OE#
BRAICHT 5@ENTOMMN&LEHE FHERE. BLLORED) 12, APV F2H1E 3 OEH !
ABICEYBLEAEN-ELDICKDEH BAE. FF) (2, 7OV F3INE4DEH : [IZEEE
ICkBEH) ITHIELTHEBY., TNOEMAMICEFTTSI IO MBARESHh, ThiblTkdE
MEHFEORSICEDE, JOD 7 F5I2EVTIK. ZREIBODHENY DREEESTERERERE -
H—E XDl & HiEFIAICERY AT

Oz M LIZEVLWTIE, ERABICKD2EMBHEEZEICEAL T, BBV TEY IS4 F
—VEBL-EYMZHEMEEICELCGEHMEL . REVBOLHTENTORERNN TOHFMREVEIZE
EDWEFEFERE-BEILL.IUCN 2K Z#EH Y RV FEHTATI) —DBERINE/LERAIEEZE (L
YRYJRMMOTYIR) ZAVS LT, LYEBEBHOEVWEETMRUVRERODMROBRIEFED
BT #1To1z, 1=, ERICEVWTIHRAOBL T TOARREEHKICEL T, BEEFLICL24ME
BUEZE42ERETHELANIZL, A1 M ELARTHEDEBLEEDTEZTL. AOSHIZH
THUFTVARTETD., ADODBENENZHEEETOMHICENTHIIEEZHLMNITEELED
2. BEMZEONFIRCHEREZDBARERMADAREEDORFEET o1z, TRV F2I12EWT
&, S REY., BEFE, HFEEYREED YRV FHLMNIL., BEFZZICEAL TIIEERMEDHR
EICEB LTz, £, E7URKPEKE (CFS) &, RRBOFABICHXIG L. £BVRVFMEAA F
SAUPETUBREBXY FORME., H—RASURVATLDHEILZF LD, BFCEBERELHEL
=B HA FSA D DEREHSEMEEEZED-, TPV L3 ITBLTIE. RIEEHE KRR
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LD H S FTRITANAHRRINE LTRETHLIREFISNDIERLLG>TWS I L. TDORER. LET
DOABINTILEEZREE L= T/KOBEB[EEE | L2008 BBEAL IR, OS5 LE-FRE#HS
ICIE AT 2LELHD, —ATHREEDEVLTRIRIIIE, [IZEEICHESERLFOHKENDS
BB ZTOKEBEICHEECRLTEY.,. AKEEYTHLI VDI EERENGBOLNIERERY—ER
FRELEDHEEZTDH, SEITAOEDERAEOCH -G KEERORKIVLELLRLIILELATHE
Ihb,
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3. 7 H\ERRAZEEE(E
(1) FHEDHER

5D 4 D 3D 2 D 1% FHFER
FRETE 3 9 2 4.07

FREMM 3 10 1 4.14
F) FMEE#E (5 OVANABNRTWLWS, 4 - ENTWWS, 3 BB, 2 DPPLEE, 1 :955)

(2) NEARFMEZESHACDEEER

FRKICOVTOFHE - BR%F]

OEMZHMEREBEOMEZDRITOHRXDL | ET N2 HEZEKRINTLWIONKELHERET
H5

O A4 NE., BETHEEE, AELMIEE SN &, T, HELRY—IL - T—FRXR—X [ -
ICAREBHREZHEIN-CEEFTMT 5. [(Fk])

OSHEERFFHEIATORENH =M, MEEVLRXHEICHZAN, REEOKRETEICEEL
BEkE L1z, [EE)] OXMHRHEPCDNA DT —IR—XDRELRIIELIRBEMEMALZ S TIEIOH
AR TEFHET 5 [F4])

[SHRADEFLE)

OKEZEEIRT HIBEICRKDBERANS LHEMDHEBFTNEETHASAZENDL > T-DIFEZELHDD
T. 8A@EICEAIN L, [FER]

OE7VDHETIE, £FBRRZLICERELZTOFERREAA TS, SRELMBREDKRIEZDD
. SR L -BHERSICRITTW=EER0, [FE]

OBRERBBICK DY IN—FEINERAFREICH - LFBELEDN, BRELZLEZEBHEIND &
FHEFT D5, [(FE)

OKRKBA/NRFIVEKRE LEREIEEFOREICET S FL—FA 7&F ORI, BEIKECERLT=,
REFEMREFITEIETNARIKRT U Y ILIIHERTESZDN., MEOTEIOEEIZA,». &
BICEETES VT UAREZHFIT 5, [FR]

(3) FEERICHT HIERMADEZA

QR ITOTSLIZEVWTHE EREEARAKEHSBECRT-HEEHELTSYET,

Q SEEFBRREDEYFLEHITEAL, £EMESHMETEICA > Ty FTERLEEZATHEYET,

@ JOCzy b5 TELBREICBITAARERY—ERTHE] I28LWTH, RIENOFHRERERN
#me 5L S DNEERY—ER (—REE - RFEHE - [UIERE - HKARE - NEF v FEH
%) OIFO—hrEMT HERABELMNILEYELZ, [IELEHT T, ZHREERRY—EX %
HEITLILTHEMRIEETHDEEZATLET,

@ ao0FBIzsNTEO0—NIL - HTSAFI—DBNELEEST., SEBELETUDKLS4HIE
ERMNEEYORAIZBEYREINSZEDEFA SN, KEETOE=ZZ2U2YT - IO X T L
BIENEANINET, AT TOC Y FMZEWTHLETUYHBRIVATLEVEDDAT LA S A
TELTHILEWEEZTRBYET,

B KEGAEELEEYEHERLEOMIZIZTDOVNTIE, RBIZEWTEEEHE. ARLERIZH LR
EWBIFTVAREICATTHEZED TS YET, £FERT—ERDFALZHERED ML
— R4 7 - OFO—ICATRMDEHICONTH, TAD Y FREIOEEICKYEMAIAEEL DD
=RELTSYET,
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4. BEERMEITOTS LA

4. 1 B4R EOME
HEHRICEDE, CLEMBEFOSEML ) XY 5 - EBOHEICHRIAR. KK - K- LEZOD
RIEEE - WEO-HORNEHRMOSEIL R UEHE - ZBRICEAT 2MEICERY T,
AARTOTSLTIE. ERERIEE. BREREZELLEORE - REY X Ol - EEBF A, #i-
BAERBEZETRAR, ARELBREMZESODIILENTEBEEE. RUPM2S HEDKKFE., i
KIRBREICEAT 2ARRMHAER. ChSICEIC YRV EBEOARRIEICEAT H2MEICDOLNT, UTD 9
DOEBICERY T,

@ LEYERBISERT 5/MR - FREROERZEICOVT, ERSREERUSHER - RiEKZE
[27E B L8 F ORACH - FEDRFE,

Q@ BREHTOLELSHRTILEVEORBHLGIEED-O. REEADFREOELEEARITRIT 570
DREE. BTFERVEEZERERZORRE L. TORGERDHT,

Q EFMEFORALBRENCEAZRICLIEERR~NOHZEDTH L. BICABMWREN CEALERI
BELEDRMGREREHE L HERET H-ODERFHEE - M ETILOBE,

@ ZEZHILT DILEVEICERT 2H-LEEFEE L TOARRESREOREL, RREFT
DERELE EFMOEMNMEDHER. RUEN L ZBE L RN TERZEOFTEAROMEL,

® BE-REJVRIDHHECEERIZROON S SESETLRRT—ILICE T HILEYMEDRBRALEE
DFERE. SEARRRICE TS LEVEBROBEETLE - TAFEOEE,

® AKEET/ILOMERALEEEZHHMEOIREZRDE LIEHER. RUKRKERME OB HHIR X
DARAEDRT FRHR) &, BEZEOMREE (REMELR) . TRLEFROREE EISHR)

@ HhIgHEEICIE Lz KERE - EEBMORR L KEBDRE - ERORBHE. MEYEMFETZED
SHRGERICESCREMTME . BEKA VA b FITED ERIiTEH,

LRDBREDHFMERRER T, YRAVFEHFEREEL T« AFZB LETHRADERKN
BRDOERZBIE L-RBRHNGRTFAREE . d2REZEHE L-EERROEROEE,

@ KERIZEHT HKEFHD D & THIKREDKIED ) RV EEICET 5716, FICHIKRETOKIER
BRELEE. ITUTLIO0—DHFEBAEZEEL TOLLREE. HEETILEORE, (FR30 E£EH,
PES i)

4. 2 §M2 (2020) FEOERITEME (ff2 (2020) FEEIREMEREESTEIC
#£95,)
4. 1 E4HDREHAEOBE] (TBIFTH9DONEBIZOLNT., SH2EEIZUTOREEZE
T 5,

DIZOWTIE, LEYERBISERT 5/0R - FRiHKORRZETMME LT, LEVEOERER
ARENT LILF—REBORBEREICEZ S ELHFORHA, BIMETILFZRAVEREHOMAD
LEYERBELETMFZOBEL. RUBFIES / LELIZER L-LE2MERED R EHR
EEF LFHEEICET AMRERRET S LK Y, BELZEOH-LGHMR LFTHEAEREZTRT,

Q@IZDWTIE, BFENAFT v/ EZTORFAEZYMEDOTM. TR ~O7 U ZRERESEEHED
SRE—FIMN. /037y bIMRRVEDBRITEDRFEZSIESHET I, TLEINLDFEER
AL, TKLEZSHKFODIR bOS VEERDOERZITI.

RITDONTIE, EEMENEYHRERBRKICEZASRRMRICE DS EERKRERTET SHEETIVIC
KV, ARMREHETICLDEEMZEENITRT, F-. MERR IO LR ZHARAATZERER
ETIIZEY . LEZVEFOANAMRENCEHERICLIEEZZTOTVEYHEERORFEEZRAS
MZT B, BEHROESHREMFIRBICE T EERERTO LR EREETVICHARAATYI 2L
—2aVvEREL. RENMEDNEDSHEICEZIZEZTALNIIT S,

@DIZDNTIE, BESHGIEEVEDTMZTE S -0, AREZEARICET IENN TOBRAE
Zlc LT, MM OMENGTILENEETED-DICRERBE - SKEY. BEEEY. HKEY -
DXV GESOCHRRAGEYRERAVHBREOREZED., 1l - REEZT 5. Tz, EETFAFZED
SELEEBROEEREZERRTHBRELLRRE VR IVFMEOMENT TO—F., L5 RICEBILEYE
DERESETM. FHMRETERRLEZZANPOLLEYEDERFRICOVWTHLREEZED D, T, A
FAEERRRED-OOTMARERYEFLHHELBIC, AROREICAIT T, RREPEERARL
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ENABRBEENNBSINIAFERERT, EYHELLBEET I2RERFOHNAEIC L DA EHH
L., ERMBRAEIMAT. —EDHEREE S,

BIZDOWWTIE, BAKBPAFILKEBEEDEHAERNS AFILKEREA DX LOHE., KIELHKE
TILDOBRREFEFRICAITIZANT—2DERE., ZHOLCEMEOBHEFAFE L TOZLMEDOKRET
EHEDD, T, BRRT—ILTOFRMBIOHHBEEENBE LR FADOBITIZESRZ L TTITS,

@®IZD2WNWTlE, REETILDOMEEREE., HIEA R M DOEFEETS I EEDIC, EE-BEAE - A
MEFRICRKTFEODFERAMEDOHLHIBNRORIEY 2170, BERIZEITHHHBIBRA RO AR EZE
BET %, KRFLFASRATL VENUS 2R, TEBREERERET D, SHATICOVTIE, B
ERFLAREREFZERELGLEDHBREEEZFRA LRV ) —Z VT FEZHLT 510, SIFRUHF
HHEMERFEARSDEETFHmZTV. BEZE~DFTEZHTET 5, EEMAETIIHRFRIEDL
FHRRICDONVT, £FEPM2S LR T —2 ZF A L TREPRNMMELE & DFEEMREET 1T, FIF
KYENL-0THEEADZEIZODVTHLMNZIT S, ZDLSIZ, PM25 DENRE, 5. BEEZES
HAEL. HEHAMRICEDEZFEREZTI L EBIC, BERBICRIT-HEAHFEMRDARMEZ IR
ERAE

@IZDWWTIE, KEREHEM GEBAEFHKNE, EENERNSE) OMEEILZITS &2, B
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BORTLATOREFEOFMEZITVVEEETED-ODEREIRTT 5, £f-. N>V IZBITHM4 >
R MJIZEDCHKLES O ISELEDTHBOTEFLR (A FIZ7LHK) OREZED. 5
BB EAZDFLEARFERICOVTOFHEEIT S, HiK - NEKEZDRAEZETIZCHD
RIBKOKEFHOFEM., LEAK EFEFEEORBFREIRE. BRKEOKE., EE~DRZETM%E
IO, BYRNEBL R T LERCLEKERE - E=42 U VJICHATREZITS. BHOKERESHMN
DR EMEEEITME LU, RE7 ST7HHRIZE FEKEFLD ) Rl & HEEGFDREHTH
5175, £f=. BHMKBDOKET—F D ETUVEEIKAS R Y DHR - DEE B KLBEMTEA I
K BHFAFNHDRTIZED D, HK - WIEBKEZTORAZETIZHIHIREKOKEFEEZRFE. &
EHE, BEE, 2FY (4 X, RERGALSE, SEMGAEIS@EF L. DEAKXESEEEEED
BERMIEIE. BURKEHEDKE., EE~OEEFMETS.

@D T, FHMIMYEAFEZDH-HRTOBREERICAT T, EFROCITREL EIZLSE
WMETL., SROREY R VFHEZFETOFHMIERY BAAEZCH-GREZNMREDOERICR T -E45I/
MEZEDTHEERADERETT, £, SDGs (FHEATReLBIRER) 1 EH L DD, REHEH
XITOUSLTEONE-ERNLGHZMNMEDOHNS, HEMAERERZHERICECHFCIVRIMR E
L CTHRT 2AREMHDREETL. SBEOAFRAMEEZIETRT %,

@IZDNVTIE, HEKIREKIED ) RV EED-HD ., KEBDILFEEE, LIRBIEETIL, POPsHED
EEBRETRFICAN-ZETM. HXBFETOYTUTZIL2O0—-IZBETIHMEE. BEIT S0P
9 REBEELTEBERERZIETT 5.

4. 3 HFEHAR
EH28~GH2FE
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4. 4 EFE

(EfF%E. B : 8HFH)
ERE28FEE | FR29FEE | FRI0EE | SHTEE S22 EE RET
O EBEEXfTE 166 273 289 286 283 1,297
@ HRedHMFHMSE
MNRLEFREFNE 0 173 72 109 66 420
%
Q@ QUMNDFHEEHED
HHIEENDNEERZ 0 59 27 35 32 153
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@ FotosnEmsEs 0 1 0 10 10 21
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CE) OFEEXRFERITOVTKEELMESELTTH.

4. 5 FM2 (2020) FEHEREDOHE
AARTOTSLIZIOAETOD Y b LEREIh, FTOD Y FEeELSH2EEDEIZED
EBREICERLI-EEZZ TS, SHHZETOCIY b1 TIHITRPE#ERBZIZLD 2 ~D%
HREZIZL O LS VRRY VENT HHEFOBBANEATZ, TOD Y b3 TIHEHEFTHWERERD
F=BFEIZKY., DOCEDRBERZRVTEEMEL LTO NI ITKIEMEHREIER~DIEREL
HEEHEL, AP S TREVTEBBKPDAFILKEBEIBEIORENERTHD L%
AL, ChIZETIVEOEELGMR LKL D, TASTY M7 TRENAVIVHKBTOKRBE EFRME
B (Arcobacterspp.) DR ZEITL., RIETOERMEZZEREL-) R VEMOEEMZHE Lz, 70O
DY ST, BIEHEETOD I M1, 2, 3. 4. 5. 6 BEXUNEARE L DEHEICKY .. —fiRIZTK
ERAEEREETOIH-EMRICE DK EBEEDAMMEICEAT IRAZEDHIEEXZRFZIOOH S, 5l
EHRE. EEVESOAEMLAY R VHE - BEFEFLRK - K- TESORIBEERE - &E - R
BT 2RRNLBHMREDRIH., BEQDIYRVEEBEADICHEEHS LB L THREZED S,

(1) 7Yz b1 TEEMEO/NR - FRERICEZ SBEZEFMART IO Y K
H#JF—< 1: TDCIPP (0.02, 0.2, 2ugkg/day. THE—BIERE: 2 ug/kg/day) DEEZEOBENINE
FILTZIY (OVA) FEMETZUILXF—MUHRBEREETILIIAASEZ ZEEIZOVTHRIT LI, ZOHE.
OVA+TDCIPP 2 pg/kg/day BEIZHULVT, OVA BT LATREDFTHEER ZEBHT-H . BELEILT G,
o1z, #ithm') 2 /NEITIL. OVA+TDCIPP B ICH WL THMAEE. MIETERE. CD1lc RREN LRIERZ
;~ L. OVA+TDCIPP 2 pg/kg/day #£® CD4/CD8 T #ERELLAY, XEBEHICLL LAEICEMLz, WA T, &
D IL-5 EXEDEESEMEEZRH-, S 5(2, TDCIPP DR OBEL., #RREE, MRRELES
NLTCARLRITEHEFETSHZ L OVA+TDCIPP HIZE VW T L YHENEIFIN B EERE Lz, &IZ.
BPS (0.04. 0.4, 4 ng/kg/day) DEKBOABREICKL D7 LILF—EHmE~NDEEZRE L =#ER. OVA+BPS
0.4 ng/kg/day BICH T, MEBHEHS LUV OVA BT L., BEELGMREDIBEZRO -, TOFEMGEN
L BPS BROBZICLZBEMIEBEETILI IRADKREADEEIZONTIX, BERATTH S,
YIT—< 2. BMETILEZRAVVEZFHEICEVNT, RERRFAMA TV UOREHRESESTREFRSE
DHE|MAZI 27— a3 VOREBEGHEICEEZRIFT I & DE-SOA OFKEHRE(L/ L T OEE
HEAEZ Y FETIERZRICERERITIEFETALERHE Lz, 7E®A T+ T 4 REENT
(&. ADHD BE{LEME L. BHHLY L ELEVEORLUMEETRT 2= FMREAKEL., RSN
TERR—NIUHBRELEERLGINTI) RIS ELEZRE Lz, £z, B LM% - iKE
YA 05847 ) DREZAN-NRKEMZEBT H1EY VOCs DIERRZEDT-, 512, BERE
BEEADAIRR - AIEZRWV-AEI L SBRABEEEI~NODRBROT IR ES MlgZ AL -HiEHRE
BHOFHERICH TEHEINEED . HRALGERRFVNHBEROFBEICRIFIZELZHLA,IC LI,

Y IT—3 3  FIRMICEMERBELEIIDANOAEFN-EREFI OFBFTE. ABELLEEL
TL A RS 2RRY Y LINE & LTR OF T, $FICEBFEOS L LIMJA R IAPE B EDHTH SR
DELEERETEIE T DNA EA FILEAEMT 52 & #BHSMIT LTz (Nohara et al. Epigenetics Chromatin
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2020) SNHLDL FA RS VRRY VORBREFARDZHDDPCR T34 v—%%iF L THRBR=FA
ELI-HER. ERHEFIOFTHIEZRH R OFETREENEILT DL A LS VRRY OB THS
AEREL, UEKY, HRHAERBRBICLIZHREBE LV SRHERLEELATHTH > RRIC
LT, IESIRTAVRENLESFADZALOEELGFHNY ZBHLH,ICLI-, —F. BEE
BRFICEE B LUBETHRSEZENRESINTILSA, EFREH F2FHEFD DNA A FILERHK—2
IVRBHTIEFIBFTHEEINEL MO RS VRARY VO DNA BAFILEIFBEEIAT . HEFL F
ArS2URERY 2D DNA A FIEEILZEN LIZEE F3 (ZIEfah 5@ W AlEEE AR S iz,

(2) 7RAYzY b2 T%5E - HREEYERZEOCREMILE - BENSTFEORRLREERR
v I —O~DERM]

AT7OD Y TR, OREAHOEN - EBZRRICRET E-ODOFE. Q705 5 EFMHEEMD
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B EHERZMICHTE T 2FE0MAK. 2ilTLTED. REFREERZHETCELIL—LT—
DEERTHIEEZBEIZLTWVS, AFEIUTO®REFITo1=,

BENAFTT7 VA EORRETE. 8 BEOWMIBEEMREZAVSLR—F—EGFT7vEM1iEE
BALT, RQUBEBILERVKEFEBILZORFMELZTMEL TS, CNFETITKIREEYM 49
BER<STMEDOFTMERR -, CNETITRE SN FHMEIEZEIL. ST REHEE : 67%) . Nrf2
A (37%). PXR 7O =X FEM (16%). PR 723X FEM (14%). P53 FEEM (11%). AR
FoAI=ZXMEM (11%). AAR 7IA=X MEHE (3.6%). ERa 7Ia=X MEMHE (1.8%) TH-o1z, &
NETODEZ A, FHEMED IBNIELT v A - /Ny T —THRIERIETH D,

BENE—5 Y FOTEDORETIE, EFIX A UZEEK (hER) HEAEFEMEZTIVENS B,
THEMEHNERTE-T0MEZRREL, LOMSMS IZLDRIBEIMREER LIz, =, BREARIL
EUREAR (TR) HEEEVEORBEMNDITICAIT. ZOBEED=HDHFHE (MIP) FARZEDT-,
F-ARERILEMORERHEL LT IEAMHEKERIZE L T.LC-ICP-MS/MS & LC-ESI-MS/MS
DM ITHH ERET LT,

JUBR—=y "R MRRUVENFZEORE  WAE GC-MS 2&E/ V4—5y MDA REEICD
WTHREZTo Tz, REHHO GOMS ¥+ VAIET—42I2. R ZFMA - NMF GEEETIEFS
fi#) #4752 L T, BAPPITEFNTVWEEYMEDEERARY MLEIV AT NS LEZRIFICHSC
EMNTES, TICYV BT M S LTRHERDILENMEOE—I NEL > THRENE#GIZETH. K&
FERATHEIZKY., E—VZBEMTHBLIZENPFTEL LML, REATEEMEDTIENEE
ZRAYUTICEMTHDI I EEZLND,

T, KETHEONFEZE—VDEERARY ML%E NIST 54 75U TILEYEERET S L. EHEY
BLOBEEENMLTEEND, REFICHAT A EICKYOVEL—2 ETRET—2ANSHEY
BEORE#RBASETCEEMZALTEDS LD LEFINDS,

REBEFAHGTOEHERNVMEDIZER  AEEIXEOREAMZAN., EY I T—ITHELTELF
REMENICAVWS L TEMERYMEDIFRRLETEREHEZED - BBRO7 v E£A4 R T 7.3-7.8ng
E2-EQ/L M hER #£E&FMMNRH 5N TS TF/KLIEIZHEK Z LY, hER EEYE 2 B IR HE R ATRELR
MIP T L, £EiRD LC/MS/MS FIZK MBS ZEIT o1& T AL El (9.2ng/L). 17B-E2 (2.3ng/L).
Tebuconazole (21 ng/L) . 43 ¥&E (0.002~21 ng/L) MRSz, RESINEEELLEFENOGHS
REBEHLIZEZ A, E1 H20%. 17B-E2 A% 30%. 170-E2 H¥ 6.2% & LEERE < . LABE(E 16a-hydroxy E1
H0.70%. E3 M 031% & 1%UT G-z, BHESN-2YEEEEH LA FEEE 569% LR
Y, EEOFEPULFRATLHENTEz, — A, FREESEPEICOVWT, ZTORETRIEZH
WTEHEERZEH LEETHLEHTH 25% LAY TREVEICHTIELLIERELIRETH
b, EH. MIP ICRESNIEZS D LC/TofMS BIE TlX, #5700 BOXRBEEE—IVNEFELTHEY. %
DHRICHEEXDFVVWENFET e L RE I T,

(3) 7RAD Y b3 TEEBEETIVICEDCAR Y RV - BEICET 5%

YITT—< 1 Tl ANKPDE=Z TV EBRAKKSR (DOC) DREENELDIHRLALELHTICH
WT. TNZTIhDEEZER L-IFOKEERBEDSHRERE (DU TV U DOZHERS) OEEE
BLOFAEIC. HEAHWEREROFEZAVBELERIRAMEAVZIGEDORTENDEENEE
NELENZEFTFMLIz, YTaL—2a DR, MANEREROFEZRAVGVNEES (THHEHE
BERSHT) [CEVWTEHRERBOELZERICTATES Z LIFFREL L., 2 DOC EED 2mg/L &
YELEWEATIE., SHEEROREEAVEZBRICREL D TLES ZEABHLMNEL 2=, ULED
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HRIE, HANERHRTEEW) RV EFRICE D HEREDBE TlX, AHERINEIT L=
MNTIIKEERBHEDREICH L TAREIIEFMIZHENZ LLVEEER (THHLEZ YT ILEEDIE
HER) [ L TCEEGBHELZRLIABREEVTLESAIREENH D LERL TS,

Y ITT—2TlE, EEYEOEEFHMAAA L KBEERMERRETIVERE Lz, COETIL
X2 424 TDWEY GEFE. KE), 344 TOESHEY (ER. AR. V2—RB). 32170k (&
B. AB. AB) THHRINE, COETILEZRAVT., RENGIEEMEDEZEEZMBITLI-, CDILZF
MEBIX, SFERBREOREER., X, BEEZEH=OVWITALER, 3 LJIIEFZZMEM. BHEH
IEETDH, VIal—TarvOER. EXE. BXRECHDDLT. EEMERENS LG DL LEY
DEZHRME. NAATRE—HRICHED LTz, LHL., EMORIEE—#TIEGE L, EEYMERENTREE
D, ERBRETIHKEDNAFIREF L LA, BEXRBRETIEIFICKEEMNLIz, CORKR
F. EBRRETILEZFAT H-OICITEYHBEERELZRICODNLILELNHDHZLERLTWS,

Fr. EYEHEOZHRMERERBICEVTARERMNER ZHAAAVZETILOMFEZT o>, BEE
FTCOBEFAXE—TF (EOYL) ERELEETALL, 4 XHMERT S, KFYRECEILE (/
EAYL) ETIVICERBESELLET, FELERETOERAEFHARAD T EICKY ., BENLGERKD
WAL EDRENCELERIC K HFEZHMEDOEILDFBRIAAREIZA o 1=,

(4) 7RPzY b4 TEEZEODRIEYN - DEMTMAREBETIOS T |+

ILEMEFHDO-HDEBREEHBROARILEFEICOVTIL, BEZFOHEY. PRESFOEEHE
¥, REICONWT, FEABREORARECRIIZ5ISHMEER L1z, BE - SKEMERV-EHHIENS
HEREEDHAZEND—IREL T, CNETOBEEZEZAVARBEEHRICNA ., BEEECBERE
ZRAW-RBRREZMRE - R LEL. XERHFL L TT7AYOERBAEZFAL-HBREZORILICHA
Lizo . DA 7 VEOERETHITHALFTRBLUVIASIRYIDVIODERETI Y FRA Y
FELEHEBEZRELEN., PIHOEAKEIIIE, TAXFZRVEREBREICONT, Z#YHE
RO ABREEROLRICKPRIAEZERE LIz, £, IFTABLIUTCYIATHOAER - 7%
AWEHERBRZORRBS S URIEIIZOVWTEHBAL., EfE, KRR, BEEHEMEEHLE T, 58
BHESUHREBRETO FaILEETER LT,

THIT, RKEIQATIEZHNT, ERFEKRIL/KER (PAH) LREF MUY OAILNY, B
VRFERFIVOLEYRRGEERMRICL T, #KAEYMEOKDERHEECHBKEEEL NV o1EE
TEOHBEICEELI-HBREER LIz, S5, BFOEEEECLSHEZEEL., Son-EBER
ChERETEEEDIC, BULEE) RVHED=HICHERBEEMMERELRED/INTA—4D
BREFEHE o1z, AOP BXUV IATA [TDWVWTIX, SO aHPBERILEVEMED AOP DHEH 5 VI
OECD IATA 7 —R R AT 412 LTHhETo 1=,

HRELEERAFDOERICEBTIEHAEICLY. ERANEREDEEZEHT HELEIZ, K
B, AEBRREE. XBERELGLEOKEEEY. MAMRKELZEDRERFOEEFHAT-,

D536 BERARFETEH. 203 FLEORZEANFOHEEEHENTOBER. IREEE (VA -T45).
TUHEO_HEBEEO—BOEZRATE. PRE. 2R, BRERVUMEREDLE < DETHAER
NEHLNT=, 2011 F£3 ADEK - BREHLUME., EERDFETIE. KL T, ABEZSUEHDOEEA
NEOEIE - BEEMNBEESNTWVS RSN H D, T T, HBERZITERND 16 ERITEOL.
FEEEERBE LG I4—ILRRAEZ 2018FE 10 ANS2019F 8 AFETERE L. ZDHRE.
BEBIBEETSE. a4 245, TEDYa, HIIE, FA/INFHA, SV RI914Hh. RF
EFTHREN—BMIZZEIASN, BLT, FRBITILEH LSRR~ LT, MEETILE~
EhEDHFE OKFE20~30m) IZEZBMERIAA LNz, EEICEALTIE, ES A, vaHLA4, 3w
YA IDIRESGEINDBEDFEN, AU A XDOKREVRERE (WA - ITA58) LEBITKEL, K
HAlzH D E, dbER, b, PERVPEHTE 10~20m TEEZENSLV—F. EETIEX 10m T
SWMERICH Tz, BERRE 16 ERIZHEITARBARETCHEONZEZANERREO L NEIRBRBIR
BERUVBABRYBRITLED=, -, 2000F 7 AL 5 9 AICEBEAR - HEND 2 TEATIEEEY
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BUEEMTE L TCOBAMREENAREINT, Tz, YT 2 THFKELEZEE PCRIEICK Y., HEHKLE
DATLTDE coli GRAIKIEE 2.9x10° cells/mL) §5 &k U Arcobacter spp. (1.3 x 10° cells/mL) DEREF
HEFFEL-, TORE. MBERICHLT 2 log LEDEBA-BREMGEZTEMICHIELTEY., gL
BEZMI R DERBDNESER SN,

BFEFRHKICHIGAIEER A 2 U RBUE L X T LORREICOVWTIE, HEKIZCEENDSIT IRV A
EEME KBIET FSAFLTUEZDL, E/ T2/ —LTFIV AV TAELTILO—IL) Dk
[NRICEALLIMEEEREDRENTE . REESTHEOIBEEZTL. SRPKITHT H A2 D FREEHE
KLBEAMAEADOKEOEGRENG HKRE. i) RELEO-OOERMREEE-, £1-. HKOLEER
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BT S5-DICHELZENAOEERBEZECUTORRFEEMHILLI- 1) R DNA A FILiE
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EFHKOUNEBEBOMBERZHOMNIL, NOVEEKTKERSIUVF M RARERIRELFLEE
BREART, FBELGFLREEEZAONDSAV FI 27 LYKORAENS., FERAERFERICHLTOME
5%, #BHEICH T HKEBREORERRICHE T-IRYBAZEDT-,

F1= CiaB BIFEENE LIZEE PCR OFER. N7 OHKEE., AN SEHEEICRE SN
Arcobacter spp.M 69%M ciaB BIF THRE S, HIKBITHERENERHEIN TS 4. butzleri BTV A
cryaerophilus |ZHEERINT NS Z ENALNE L oz, Tz, BB EFHOKNERM (7 1) OEHA
2k Y. &EFHIKBD Arcobacter spp.Z 99% (2 log) YALBRERBET. TOFWVEE) X7 EFEIEN
EIEEhT-,

ASEHIK (FK) PREADNRBEKOKEICRIFTEZELZTES 5-ONBTOLXFRUTZDRA
EETIIHAIMRAKBIZCEWT BHEERYOBME L UVREKR - ERRERMUALOFHETELT o=,
ZOHRR, NBKICEEFNIBFEABPIONFHA4 X EZTORAFEOCTKLEBSEOZLEBARIZE T
SPRERMEOERZHLNITEHEELIC, MRRE TR SN DI ATIHWG/KEERBOIRK. ThIZE
SHEERMOELEFE. CNFETEESINTILGH > T/KOLEKOEZEMGLAHAKEADEZE(ZDLY
TS 5 N TE, Tz, MRFICEVWTRLETKOBRMSANKEICRIFTEZELEEMNIC
IRZBHZEIZHYIL., SEOKEEEBECHAEICRITONIBMREREZELIIENTE,

(8) 7oz ¥ b8 TR ADFH - EEORRBEHARTOD Y b

1) F4HPRUADERE

F4HPRAPAEICIE, FT0C ) MAROBRZD L2, YR VFHERFEEREEL 71 G E
ZELTHRIE. HEEEANRTRIT S-OORMARRVCHERERRERREL. SESHEOTEN
BIEEMMER (QSAR) OFRERTIAE KA 4 VDBAKAICERY BHA. FHHERYBEATEDHFH =0
TOBRRERIZAITTOEERRDOE-HDOEMR. MRMEFEEZRITL. SRORKE ) XV FHEF TH-
BHENARZERTA-OOEREMEL T, SRENHFMURREHERIR. ARRKICHEU DT
S=HDEREEERT 5.

2) F4HHRHBFEHARRTRHOMERR

BHOEFLFNLG L VICYBLZMNFTA—F2EEELT, AT -7 T0—FOEIN SBF
DEEEUEZFAL TEBRSUELRMOLEYDOEHEE L YLEEFRAE A VIZENTT
BT 27LT) ALERFEL=. FHHEYBAFTEDH =T TOBERBERICE T TORETIE, B
EDERE L THLAIRERIREGKRE., HAR., TARA M, 1344 2 (. BSEGZEDEHIZD
WTEMRETHRE L TOERZED T, BEMHMEOTFEREZMEDTREELE LT —HDZ DO
RICKY IREREICEET S LETHENMNEDOTHEEL LEROBETOE X O GERNEET
EHENEMERHIECHETED =, CNITK Y SESFITELIHFMHMEN S SERDOBERILE.
HEREITHUM TS EEENAHELEZIA TS,

REZEICETSIOC ) MRAROBRROER LG IRFEHMRICEY . URIFHERFEEEE
T4 ATERYT DHERENOEFNLGFIEZ7T— XX 2T+ —ELTEDDELEDLIC, FHROEE
MERDS LARBHICEHTS IO ) FAROBRICEADE, BRRATHEET APMEEZENLTHESE
EEMEICLPEREEUHDOHED TR EHRZEFMITTR LIz, KD SAICM & U SDGs D=
RAIEE LTERMTE SRR ZHRET LT,

(9) 7O2xy b9 TKIRDMBRMEEEL ) R ERICEHTHIHARTOC LY ]
1) F4HPRADER
HERRBEKIBD ) RV EBDT=HD . KEBDILFEEE. EREIFET IV, POPs ELDESBEZEZHRE
[CANT-FEFHE. HEKRETOITY 7ILIA—ICETLHKE. BETLHITAD I FEEELT
BERRERTY %o

2) FAHPRYBFYMETROMZEAR

FRE 1 FHAS L URBRMFERICKE DKRBOILFZHEDOHE : EMHERAD A FILKREBRTIE, KH
BTZUD buADAFILKBRDOBITE, BMEREN LA FILKBORENERLE LTHONTLY
%5, TLT, T30 FUDESHBRBEEEM YV TILORBE A FILKBAMFEERIL, TS50
oL OEOLILARBABICEE L TVDIAFILKEBOEEYEDORBREYICETHIHMRE
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EREL. FROBKEBHESOEREKREELOEZEZIZLDEMFTDOA FILKRBEEFAIERATEDS
REICET MR EBT -,

ERRE 2 KD SIEABBEDRITE ETIVEICET R - LA EEYBIZESKERELH#
EITHEHMETILEZBEL, TELETILTOCREETINSA—E2—%2HKB L, EBFEIIL—XT
— A ERAVTETILFAREOZSMERIIL., BFKEORAMGERICET IHMREZHEH-, £2BKFE
TILERWT, @BFKEDERE. AFILKIEDEBEMH LDIENELHTET HFEEHEBEL-, B
AR M) ZEREREET DI EICKY ., FERFREITS ZENABEICHE oz, BEBEFTME . KEBEKH
ANDOHE~NDFERANRRAEND,

BRE3:POPs FLNEEFEZHRFICANT-KIEBEOREEZEICETLIME - 1) BIMEERTIE. AF
JUKER (MeHg) &RUIEIEE 7 = =)L (PCB) DITIRIAIIEAEESEEIL. A, Ak > TRER.
BLIURBMRANDZENELDTHEMENTEINT -z, MZX T, MYPEOHREERAD RS & —ERDH 1=
CEhD, EERBICLIFELEZEBE LLHFMOBEMEZR LIz, 2) 20-50 MOT M ZERRIZKERIZES
THORMEREEZERLI-ER, KEBEFZHM-o TS ERBZLI-AREN % TH2=DITH L. AFIL
KERIE 33% &, MBEIZIFKRELGRBI=YMNH o= (350 B), KIEBDEFURICET BEZIL. IEIREBRA
BUMEEIZE Loz, BIRBEAH > TH, TIRADANFEDOEREKIRICEAT 2FEFIE] 255
BOWEENELZNWI EN L, FRIFIREZFLETIAZSORAMMNBELEZ b i,

SRR 4 KIBDHBRIRETOY T 7LD O— T EHEBHEEICRET 5% : KEBOLERMEYE D
A—DBEE. FERMNLGESICLLKBERHBZEH. BETECKLHKBOEBBEIDEELEFRT
TLEZMBINT - DEBT—FZEBETLHEMEMILL., 1995 FEM 5 2018 FETOKEOWME 7
O—DZEE#HRENTEENICEMRT LI ENTEE L o=, BEHHETEICET AMETIX., PRTR T—4
[CEWTAERAKEADHHENZ VTF/KBEZ(ZDULVT PRIR BHEHEDERMTMEIT o=, KR
@ PRTR @ #HHE (AHAKE) EFEROREHEHEICKT L TEH TAKICHESN TSI L ZH
LBMIZLTz, —A. OEEEICOVTIEBLERZRBL TOSAREEATWV S EZHL M LT,
COHRRFFRBEDKIEYT ) 7IL 7 O—ERIEEANFERIZH L 1=,

BRRE S EFHEORBMME  REZEEFICHELET DA FILELEEMEMDZE FFARD-0H.
16STRNA & hged BIZFICEB LIZA 27/ LEMZ{T o=, TOHRER. RERMAOEHICE > THAE
MBRFEOA FILEEMEYMDBEEALTILLTEY ., KEBICLE > THEMENTELTWSEEZ DNT,
FRREKBEELKENTA—FBATEL, 225/ LT—432 EOHEBHEEITEL =,

RRE 6 KEBNY L THUTSICHT B85 KENRNY O TH U TFICEL THRENMREEAE - I
ELHER, CWFETHRESNTELY L TS—DZLIEY 2T 0T L— bOES., HEFIOHERD
Eo2F - BB ENAEREICEEF*RITIHBELZEATH Y. FERXEARILELEHOT LTS LH
BOREELAHDI Loz, LALEEOHETIIILEEZEC L. KEBREEOS LVHER %A
WBCEICKYERE. BREDRENAIREIZEDICEABRESIA TS E /IRy THUTSIE
REBRORESEEME LELERZE=2 ) VJIChBATRTHE  EEZ DN,

4. 7 S\ EREAZEER(E
(1) FHMEDHER

5D 4D 3O 2D 1D FHIER

& S 1 1 3 387
=% o] 3 9 3 4.00
F) FMEREME (5 OWANABNRTWLWS, 4 ENTWWS, 3 E&E., 2 DPPLLEE,. 1 :5%)

(2) SEARTBEESIALDNDETEER

[(BRKIZDOWTOEHE - B

Ot EMENREZETMICE L THERESHOCSHAREEDTMICHEIMEICMA T, £EFE
TIVZEDCERY RVFHEICET 2MELNKRE., KRRELSHTHREL THES A TS
(£E]

OOECD MEREEBFEICEML TS, [EE]

OLEMEML EICAT 2EVEMMEBICE DT RIMEKEDKEICEALTINS, =12, #nit
LTUWTIERERZLE L TOMANBEALNOORIICTCVNRER (T, [FE]

SERADHFGZE]
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ORZMIZEEIFoN-9D20TAT ) MIlMA. BEICHREEHIFf-, ES5HTHOITOD
7 FEITORE. YR VEHE - EBORREEZBET IOV b 8 TYRI A0 - EED
RRBERR IO b OSHLELIERICHFT 5, [FE] [F&]

ORVFTBTOAFILKEDOETHIEKENDTTA, BRETTREAGCHDBIET—% OHARHER
BELHRELTHEMTESNDZLZHFIT 5, [(FE]

OPM25 1L HBEFEICOVTIH, EEMRICKYRTCHEFTOEDICK SIBREHARIBOEMLS
ENERSNIEA, MFHORENECYERIESE L TOW DA R ERROERAEZED TNV ZE
=y [FiR]

ORERFTOBEHNLEENHEAEIEZEEZELGT —2DNEETY . BATOERIECHFETLHYET
DT, SHLBHMTEHFT 5. [F]

OKEthE - FHEFICOVWTIE, FHELEEGERABASA TGS, REZIRETIHEFE
DRAFETIXERIM KD Z TTLVEL, FIZE, KEDREEROREIKROBFMNHMR L L TE
EHONDHEREHFT 5. [(FE]

(3) FEERICHT HSERMDEZAS

D tEHEORESZETMATL. FERFETIL. KERBRELEOHMEEHEDHTE=T L. OECD B
HEGERARICEA LTI MLV =EEHYNES TETVET,

@ HAEMBAEICOVWTIETOS Y 8T R AN - BEEOARREEME IOV ] OE
USHAZBLTEAZLTBY ETH., REOHRICEVTEISICHAMNESEZREE L8N
LET,

@ BT BTIEPREECIEARERIREEDORVICRT 2L SICAFIKEBREDEMMNA 5N DS
ZEhD, BEEHYOBERIEREEERAH DI EEZONTVWET O TEKIDBFEEHEY
EEORES T OHMEY TS LR L TEBNTDAFEICLTVET,

@ PM2.5 DEEFZEIZOVWTIE, BEHIAVLECERICOVTCHELZEZITEEFEA, thOMES
BlEHESEICLEALERBHEED-VWERBNET,

® EEEBAICETIRXDAREBREBRBMANKRE 4 AICFESATWSH, BEDOKIIEMER
EOERICMA CANBEOEEZREDRELTILICETAZE=4Y VL EELEZTVEY, B
K- BREREOEEROELEDEANISRAE - BIHZHELET,

® KEHRE - SFTAEIZDOLTIE, REHERD=HIZESBRITO TV REKERLHEIZOVNTHES
EELTEEL Rz, §%&. RREOHMELCEFEREMN. FIEORMY FLHETLKEBODLREHERD
REMRKODHMZHMRELTEEOH D ARTEALTSYLERNET,
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5. #ieMiETOI S A

5. 1 F4HPRAGTEOHE
HESKICEDOE, BHEARSHESORRBICATEFES 3y - BSOIRR. HHETREGTHEESDERIC

MIFT-EEERR - 54 TR IAILOEE, RIEMEBORFBRICET DFH-LGEM—XDOHEE - EFH. KF -

ERHESRERE~NOREICEERT 2K - HMiFARIC. AX - LB ZEHOERORESFOH

FBRA-MEIAZI 2T RUVEBERDRT—IHRILI—LDEEFEHEN S YLD,
AMETOTSLTIE, UTD 3 DOFEICERY HD,

D HERUTOTERRIC, BREFCERBERLGZEEEROBREZREZMY RS HIf-LUHETEETIL
DERFEEETNFRWEHRAGEITVFDOEELL. RUEELOERLLLIHEREL T ) A DME
¥,

@ BEiXAofmERRIZ. [EZEBZHODICERBARLELEH-REBMBIIN LT, #HEE=41
D EEOMEMEERHE & ERTEOILERETOHEAEE,

@ HmAREL I T, R UVEFENRE LE-HEREFEZORE. RUE - higZ"RE L
f=iEHIE DR,

5. 2 §f12 (2020) FEOERHEME ($f12 (2020) FEEILREMREMEETTEIC
295,)

(5. 1 FEA4HPEHPAEOHE] ITIEITS53D2NFEICOVT, SHM2EEFILUTORBEEE
9 %o

DIZDONTIE, BHOBERBREOMEANBRORSICET ZHRRBEOHESITHEET T I/IL ALV
AT U A DRARIZFRIEEILEEETERT 5, £z, FOT7ERRELEPHTIE, 7O7EEE
[COVWTKRIRZEBBEMERZHDIC, FRAEEZIME T 2METMETLERAVEZRES T A ORAR
[CRAPEEFEEESIEHMETS, MA T, CNETORMYBEACOVWTERELREORY FLHZETT
Do

QIZ2NTIE, BX A o#HETERNRE LETIILFRAS—IILTORERTHEETILORXER
(DH. BB A=) HOETILEEESEEVATLAOPRBREHUSNDEROBEERBAICH LT,
AL EETIMEERABEDIERFTDE-ODETILEE - pHREAZAN =2 EEDE, HD
T, BENFMETILOS L, #ETERASNSIZIELNPRFINIBEEZFEIOBHEZED D, Fi-.
IRILF—HENSEHR SN DITENOEY - HIHREDHET & . ICT (BHREERMN) oY —FHhDE
AT ARRERET AN OBOoNSEREMEAELE. BERFHHTE=FIY VI IRT
LOBRHERE#HFEZ T, ERMNEHHOHMRER T —ILE EDORRIZH LT, [IEESXIEOH Tt
SEVRATLDOFEEREL. EERELHE L CTRE - FEEZET S,

@IZDWTIE, HEBRUVEFRIZE T2 REERDESILEENHD L L BHIT, BEAEEAESDEREIC
BT 5:EIFE L. STEREFEORIIZED D, £, BRE - BEF - HtSOKRBENT VR LK
ESELEHGAREMEDIEESEEL. TOHREZAVTEAEH 2 WLIFEEE DG AT AEtt ZRKEE
FRHOMNITEHELEDIT, KYBRARELREBIGEDCOHDARERTT 5,

5. 3 BAEHEAR
T2 8~GH2EE
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5. 4 iIRFE

(EfF%E. B : 8HFH)
FERH28FEE | FR29OFEE | FRIOFEE | SHTEE SH2EE REt
D EEBX{tS 64 64 69 69 70 336
Q@ #HedEEifisEs 1 97 198 126 110 582
~LI-HmEHNES (199) (190) (735)
@ QUNDFmEEMEDH 3 1097
PER(NEZH 372 341 261 217) 10 (1201)
BE) ’
@ ZFothosniss 159 13 15 7 11 205
o 315 200 2,219
e 716 315 473 (492) (280) (2,476)

GCE) OFERFERITOVTRREELMESELTTH.

5. 5 §#M2 (2020) EFEMEREOHE
MERARTOTSLTIE. RERLRILMSE, &, TV Y FLANILERRBERT—ILERRIZ,
BRFZDDE LEFHRAELROERICAGT-HARET o1z, MEFEETIL AIM ZRAVHET
. CAETIHRLTELETILHZAVTERLANLNGE, HmERNRIC. [IEZEEBBMNERL
BRAEREEE~ANDOREEMR. BERXBEICRTRR T UADOEEREIT oz, iz, Mg ZEx
RELEAMTIEH, THIAETILZZICLEZEREKREES L THFR T ) A OB, KER
FID CO I ERMEAAEDLERBRATOEET -2 ZAVT. Ay aflOEELEHEND—A
HE-VHHEZEH Lz, HEEEFTERVUHESEZ42Y VIHETIE., ITRILF—HEZDE=4
Do e, TEAMICEITABRRBLERBRICET SAERDRE. FHEEFLEHE L, 512, @
ENSDBRINT—FZWNELTCELINFTORRZEER. BADOFHAIAEE 25109 SiFka

HETEEIRIEAZH 5 Sustainability Building Block (SusBB) ~Nw K54 U5 E/ER L 1=,

(1) 7Yz b1 THRRUTZOT7ERERE LEEGARES T U A ORKICET 5%

YIT—T I THEZRRE LIFERIES T ) A ORKICET 2% TIE. MEROBERREDH
BHIFRDREIICET SHRRIEOH-LHEFMET /LY ICEAL T, KKFD COiREDEMIZHFS
EEYMTOELRE. &5, BROSHEEDREVIEBHEEZE LXEERIRIETZEICOVTOMRE
T (ST EEICHREFE) #HEBIE L. EFEEE (Journal of Cleaner Production 55, IF: 7.246) TimXA R
EEMELIz, £z, HFME - BEKBELEEL THELEKESE - LHABATIEICES SHEMER
BRI FiE (FR29~30 FEICHER) OFAZELC TCERGAY AT LRHHARE (IASA) AE
B9 5ERARMREICSML. BRARE - BELEBH U ATLOEEICEDL AHRALEY A ZRIEFFIC
ERLIEE. 2050 FETOEHFADEMZHREOERENH L., SSICIEEE~NEELSATEELH D
EERLEMMRICEAL T, ERFE (Nature 55, 1F:42.778) TOmXFERICHBAL 1=,

Flz. AMRBEDEYFEFLOBRREND—DL LT, £2EEFRMFE L LI-KIEBRMNBRIZCEVELS
BHROBEGIREHAEEEANDERFE (ENFEETHIVFTO—LEDEETHINL—FF D) O
BOMET o>z, [UEREMBERE LTI, TREUBROESERSKELFEZ 1.5CULTIZHISH (1.5C) -2°C&
YU+ < HIEl (WB2C) = 2°CLATRIZHNE (2C) = 2.5°CLATFIZHIE (2.5C) D4 r—REBEL. D
BRIZOWTHEZ{Toz. [IEBNBROEREZEDFEFNR E LGkl BZICEEL 16518
E LTI, SDG2 (#l8) BRETHIEE) X/ A0 & 2EYIEIE. SDG3 () BETARSBLRIETH.
SDG6 (KEIR) BHETKARAO, SDG7 (TRIILF—) BHETHERBEIRILY— 7. SDGS (5
&) BET—AZ-Y GDP &£X¥EFE, SDGY (%K) BETIREXRI 7. SDGI2 (GHE) BETE
FREEE. SDGI5 (BEFARER) BEETHAMERLELHREREREEZZEAL., TOHEZTo 1=,
F1-. BFRBEHAIRE SDG & (marginal SDG-emissions-reduction values: MSVs,” —B{iI £ 0 CO, HEH AR
ICKUELSHE SDGIEIEDELE) VS FHMEREZFHRIRE-FA L, TOER. CO HHEIREE
HE%Z <D SDG BEAEIEZICITBAEERATRINT=, FIZIE. 1%DEMEE COHIBER - 21156
2. ZTOMEEDR - BEREEL LT, KREEEEDIAMNRETIE 0.57%BLTH (VF—) A K
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BRELEEELT CO, HFHAIRICHR AL HFIRAETILDAERE L CTHE SN -EZSHREBEZEICOLTIE
0.026% B LTLES (FL—FA D) T EBENRINT, AAERLRIZE L T, EFEES (Environemntal
Research Letters 5. IF: 6.096) TORXEREZT o1, Tl AMETIHFEOHEBRELTILOBEE L

LTHELGELEZEELTWVDD., TOFREEREZEZEL-ERZEMERELTHEY. HZERBER
EAEZRXIIBETRTH S,

YIT— 2 [7POT7ERFELI-HHEAGES T VA DORARICEAT 2ME] TlE. ChFEFTIZFI &6
E. BRZFIELOA UV ERIT, 34, SR, FEGETOTOVOHADEERRIZ. ThoDE
IZEITARYHAZHEL T TESLSIC, ETIVEBELT—2EEEHEEL-ERORA—#&
& ETIL (AIM/CGE [country]) DEAFEZEITLN. TNOLDEEILEEL T, FROBEXRLEEEDR
ARHARICR (F-E Y A CEFRraE R RRICA T Y A DOWTEHEZ T o 1=,

BAZXMRE LESTTIE, 2050 ENEBEHRTRABFHEE 80%HIFHT S L #BHELI-RYEAH
ZEHLDOD, BEETHANDEZEPLPRFRMEEZMNZA DL S BIMYMBAICONTEHEZEZIT oz, HED &
STHERYMATEEEDR (GDP DT A FR) LIEFEICHL GHG it (GHG HHHEIRICHELGR{E
A) "ihEELLGS, IR LT, BMREQLZITRIREZENSE S, REMAERES (RERUNESH
1EML 10 FIZER) THEIREMZFMT 5. 2030 FURICEH I RKETLIHXEMDERR
Py EBHICSEBEHSEAILET.GDP #H YD E LY LM, REFMEHIMZ S5 LEHTEEE A
52 L%HERLIz, BH. GDP DEEICE > THEMNLZERENRAABHEIFERT LI LICHY ., kF
MRIFLERT HERICHD. 5 LIHEREML. FFL GHG BIBEOREILD-HIZIE. REDFBZ T
DEFMLRESEDLIDTIHLEL., RRRICET D EBEMLMRKIELIIENEELLGLII L FHLMNIT LT,

TFOTERRELIEZAWMTIE, 2AICETHICA—BRBEETILERAVGERSMIZES T HEY A
DNRZEFFEME L =, 2030 FEDHF A D NDC THAHHEYRPED GHG HiHEZE 20%HIFET 5 E LS BESE
FIREHE L LTEET HE. 2030 FDO GDP (FE YD E LB L T 21%ETIT5DITR LT, E#Eb
IZBITERMYMEA (BBECHELREEBOIRIILF—DEEFRELZY. ER 5@@@%A&t)L
K> T GDP DIETIE 1.2%IZHIZ 5B Z & ErL7T= (Journal of Cleaner Production £5. IF: 7.246), &
fo. SARERRE LA BRYEETILORRELESBBEEAICKIZEICOVWTHNEIT o 1=
2050 £F TICE %Eﬁi#i&Tézfutl&ut%@%ﬂﬁwcmmﬁg@ 2050 FIZEYRE
CHE L T 36%HEIBICIEFAEREL o=, -, EREFEEFKEEOAH V) D EHEFEL Y £ EEA
=22, 2050 D GDP AR [FHEYPET LB L T 1% EELE L SHER LG o1, 2°CEHIEN 1.5°CH
BOEBRIZATT, BEEMEARFHEFEEFOICTFILEAH LN, SEDHERIL. 2FELEF
EBEIPRAFEFNSEZLEICEOWTIIBRFOEAIRAKRIEZTTIERT A THSAZ LEETE LTS,

Ffe. AR AV FRRDTIZEVTHESAZBERMTEL. 31 OBEREZELDERRBRRIZS
mL. BRORYBEHACEBETILERAWVZAMAEIIOVTHBAT I ELEDHIZ, REDOBERREED
EMREEEDRREBFZL-PFOHY AIZDOVTRIFZITL., ETILOFESFULFDHREICDL

TEREIT 2. HBHE T, FRAGELHESEEHELDD, 1.5°CEEL 2 CEEZNERKICAITTREL
BARMYMAHIZDONT, FENDERERBORELTWSERLGEZRFEA-EZHE. SEWEE LHA
LTz BB, REFLIIH LTI, 2020 F 8 AIZThnt=% 6 A AREBRXEDFHAT., [H&H
HIZIE, HIZIE AIM (Asia-Pacific Integrated Model) ZFIFA L - REIBBBORE L BEIRILEF—DER
tEET) EBEEEh, REEBEEICATA-XEBIZDOVTOESRE. N\ M LAXRKRERIRES LA
LTW3,

(2) o zy b2 THEGEENZHDE LIHBREYSHENLTO— KTy THE]

HIT—< | Ml - A ERFRE LEREZEHEETILORFE] 2OV T, HEMFHEIZES TS
T3y b7 —LORREICAFIMAAETILOBEZT o -, FFEFETIC, BXHERFRLHFI
AR AviaT—4 (100m*Ava) ZFALT, EKEL A -8, #E, BRERFORE
MNEIYIZKWEBZ NS IHAARS ZROV -5 BEOLMFARS (H, TOMmEM., HFMH, 2
MR, TOMAR) EXRREL. BILA— I P UERVSEEODR T4 vV BMEEST-. 1| &8
[CERMICTFATHIIMARETILEBEL TV D, PRAMNGTFAZT O LETRAVEEBZEICICE
WT, ZET 2SI ELLBFEMENREL, PUTELEEBRERBFATEL VLV SHEND
Y, ZET—4% GRERYH) ORTEZERFL. RELTRBFRBZE O EHEADEHITERRISHREL
f=o TD3 AT, BFRH 2034 F) OO EHEALOLMFAFRERMRICIT o=, oIz, LHFIA
DFRI<HT=Y. BaU /T'J?J'?’*('f’(&( SUREBEIGKR (HKEE) EEHL-LMAASF )T
ZiREt L=, BEARMICIE, BKEERBEERE LT, AR EELRERBRROHEKZKEEREZEH
aht. %:l:iﬂﬁlJFFJIZﬁj\d):l:iﬁb\,,Jk,ﬂk*EzEELﬁl ENFEFELG-TLFES DN, EEHEHMEICE
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WTEEMICEH Lz, BKRKEERZICHLIEMRAMICE L TIE, $XTEMAETFRANTHIENHL
Wr—Z2hZ2aHlY ., BERKEN 2mULEVWS- 2 BETEMTOEEM#SLR#LTRENSEL
BICRBELZ T AMENTREINSLGE, EFLVEHAAICOVWTREITZITo 1=,

YIT7F—< 2 TEH - g - BHZERRE LAEBRE - 4 - BRITOHEFHEETILORAKI TIE. Ch
FTICHFE L TEHEBRFESTMETIL (Ghi AIM) 2ANT. BERNOEHROET TOMIBEREK D
FTUADRHEEDT=-, CO HHEDEMRBEGE AOFTE, A0 - KEBFRERBROSTHER
LEFER, 4 BARERRELTERRES T VA ORHTEIT o1z, ST, 2015 £, 2020 £, 2030 £,
2050 FERRE L. FEAROFEERAOQL., ERIHRRE - AOREMRZEAAO [ B AR5k HEET
ABL [ZEDVWTEE LTz, AT, COHIBRARDERBERETENR T —REBREART—R %
HITWLWD, WIFNOBEAARTEH, COBIRBICIFE IR —EREALGEDFTEARNKOUENKE
 22%~43%E 55, BAKROHHEAICLET 5 L FLIRMmCmBETHE EDEHKIM (P—EXFE)
PEXBADCEEDRZTVERRIZEVWTHEERARKROMENE . BEMOEXRR/NERTO L 5 LR
EEHFAD I RIILF—HENERNICKEVEARTIEIZENEEDRLS L, EEIEL EDEEY
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THEZ R L. RSN SN 79 #BH 86 BDSMEF - 1EH . REAREREMERIZEHE T5 AIQS
FERAAICETITEEXIEL-, FOM, HKEICRMEIELESIR—2)LY4 FOEEZBEL.
NICTHEBRARIZOWVWT, ZU5— b -7V JI2& B3 —XBEB#1To1-, BFMIZIX,. XEE
STRBEHAER IR (NIEHS) & HXREMEEE (MOU) Z###E L. KEBEZHAEIZ OV TORETO,
NIEHS DEMARFBIE L E-KEREFRAET -V a v T2HELTEL. QOELBDBREE=-4)
DU TIE, 2016 F 28 F 4 BICHRE LI-BERMEIZHE (T 5ANIIKR U TKERAE. 2019 FOELRS
BRIy TRKE BEQEERICETAHREEHOBRICLEB L. REE=-2 )V JZ2E kLT,

R 22 KE - BHRICBTHIEEMEORSY TV IEBEL, RVBEIT7TIOTTHY
To53—DRAFEEDTE, RVBEIT7HT4ITHUTS—2D20WTIE, INETFHOT4THUTS5—
BECRANARYDLY O TS5—LDETHBREZEREL. —HBOILEMEERAVWTAESTEEDLL
BREED-, RVBEIT7IOT4THUTS—THHAKRMELRBEEHEEZZEL., HEREEZHIFLEL
THEERRZEMA Tz, BEREMERSH OHIBHRMERS CETHIET B8 Tenax #il5. FEREMH I T
JWE, RYDAFLIOXFYUEREFRIEEL., TOBKOY U TS—RNIZHITHREFREERITL
fzo EAHCTHIBNERERKRZRAVWTC 2HARBREDE=F ) VI EER Lz, T—2ELOIEHEZF
BEL. BB TIEY T T ORERIZHLEEZEHTICHRYI AT NS TICEEZEEAT S
MEREBEEZFAT HELELEHIT. GREETEHS DREELEMNAIEEL GCxGC-HRTofMS # 2 HTiéas I
L=,

EXED 10 FRICERLEZEABRKREEFOTARTORMAERERZLLIC. EXRITLKEIKREEE
BB E LA RBEADBIEZELFOROEEICATIMRAEMRIEL., KEREBICH TS TB4RE
ROBYEE=ZR Y VT FERITODVWTHERE Uiz, Ef- BN B0 LEFREBRONKHEED PAH (&
YEBNFZEINE-SWEBE., SZNNE, KREZOERITE, 5|1EHKE=EIVJHAEEZERL,. B
KRICHEEITEENBL LTSI L2HERL. AIBEARCREEREICTORRZERTSHI LN
Hkt-, Ff-. BEDAET—2ICEL TIEBEEE SV LDDHHIR L T, PAH DEEFLENHE
EL-BHHHOHEZTOEERZFRHE LI,

(3) 7o x) b3 TKFREFARLRY FT—V MR DEE]

1) F4HHPRADER

SERTHMEF AL TOFMMFEZRREL. FREB AT LORAE - ERZIT5. ERMIZIEK, 2 &
BZERICKEREZEYHIHFICETIRRMEAMER IOV S LEFRAKL. EBEZELTHET S, 3
FREZERIC, KEREVHIBTOBR IS Y I+ —LEBEL. EFLOEBICLIEELETI L
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BT, KEEEVDHFUNOKBFREIR A Y MIEESTHIHEI LT U YORERT S Y b7+ —
LORFEICEFT 5. 5 FLAMIZ, KFREIRCAV MBI IAMBREFER TS Y FT7+— L4
ZREEL. H2MENZERY DD, BXIFOAMEREE L DELICL Y KFREARIFOLY b
D—IHWREMERT S,

hoZBLT, FHROKEFICHALRREKEREY KIEF — L D.Waste-Net DEBPIRENE
EANEBT D

2) FAHP R BIZHFEER TEHOMERE

ABERVATLIZOWNTIH. 7= 23y TORLEEEDHEZMEBAL. TORFAEEFRT L=,
NEDOEENFEFREZFDISERASNER. SMERENLKRYBENRDI LS I2H 202
EEBHALMIZL Iz, E5I2, BAAERNPDCA YAV IILEZE L TKEREYHICHER LS TSI LEX
BI2-O0ESLTHETEMFEERZMET I EELHIC. SMBEPTEBORH - EHREBHICTHIHEERR
T—AR—REFNEFRLE-HERFFEER LT,

BHRTZY b T+ —LIZDOVTIE, KEREYHRKRICHRIBEROEBELSELEZFEICTED -, T
EUKERICBVTKEREYIELUENEREZEZICHRATESLSLUERT — A RN—RDEELE
. KEREYWIEHBEDT —IRN—RABLUBRERA VI —T T —REBEL, £, BAERLIEK
BICENEICKEREYICET ALMERET DDV —ILEEIZEFL, EET—22BE LT,

4. 7 SVERORZRETAE
(1) FHEDHER

5D 4 D 3DH 2 DH 1 0% FHHFER
& I 12 3 388

FREMM 4 10 2 4.13
) FHMEEE (5 FOWAABATWS, 4 EBRLTWLWS, 3 : &, 2 OPEDL,. 1 :%55)

(2) HEARFMEEIALCDEEER

ERRIZONWT DS - BEFF]

02020 & 7 ADBEAZERXERFEADEAERF . KEIR DA TOT S LOBRROHEET E
LCEHEd 5. [(FE]

O7 7NHERLEOBMBORKDREEANTSRAF v CHEHLE LEEEPORIRY—E
ADKREFENRECEEST HENDDoFF, UPAILEALET. BRICTFTE—LTES
BWT—2 Lo EBbnd, [FE]

ORI CHMERDEANBRET, BELT 4 —IL FEREFTHET 5 [FE])

[SRADHFGE]
OB BEBREZIILOKRLAGHELBEZRY., AELE-FEAOUIREEZEDDI L EZHFIT D,
(E=#&]

OEYHAKGZETHHREREICLH T, SROKEFEIRCAV IOV S LOMERRAEZHFT 5.
AMBRIZOWTIE, BHELUSN DA ZELHATIELL, [FR]
OXEMEEARELT. EBLTHARBETROXIEFEZAFLET . [EE]

(3) EEERICHT Z2EBHANDEZRA

@ BAZMKERDICEALTIFMEWLV S, HYNES TTVET, BEOKFITERATHEGE
BAMZISICER. ARELTLERLVEEZTLET,

Q@ T7CTELEEDHEIL, KECHRENDRVWEESN=—XTHY ., EEIXTLNKEAD
MESSMEICEN > TS BEZHBEIETEE Lz, XEREYHARDOFICAEM T TSI RIEISHE
RELNABRELEZTVWETS, REEBELKOBATHLEELREEZSEZ TS EEZTL
9,

Q A FCHMERDERREICOWT IFHEWEEHYNES TSVET, EEOKEREOH
HAHEENSBONICTK VEANBERIZI D ER T —20MBLEMOREITHDH I EEZTL
9,

@ KERGIIEHTHY., SOHDIIRTAVIEENEELLERD EEDIC, HAREEALEDE
EEZEOTHRHLGHEEEDEDABREZHEL, HELTLEL-VEZEZTLET,
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G LEYEDFELEE ., KEHDOBEY XRIFMGIZDONTIEH., BVOEARAD VAT LI EE#EL
BERSEDTNKERECETWRERHLTVLWET, AMBRICEBT 2FHELNDAEZDNT
F. —"BHEAD7 TO—FICEHABARZESTAL I LITXS 0IT GREFINE) MEEHE=HAF /S
T4 Y ERFLTOVET,

® BBLTHATHROXEICIE. ANEBORETAROEEICLIAFEEIELEE, FHlzEXv /T4
DY DHEBEABETHIEEZATEY . KEMEDRRILICHITTEEERTHD I EEZTL
F9,
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(B 10) EBERE - FROERIKT R UV Z O

1. WEIREMESE

1. 1 F4HPRIAGFTEHOME

HIRIRBZEOTRDIBIEE ZOMIEN., E¥M. EYVNRHZEE O XOMEBA, ThIZED Bk
REZHONFEFRRUCHMBKIREZECHSEE ) XV QM. EUICHRKIREREDIZHDOXEKIC
BT OEMMAREERET S22 LICK>T. FHROMBRREDPFOARLCEEMRARENORYPE=42
DR EDEBEFEORBOI-OHORFMEREZ DK DHILEZBNET S, FRMEE E L TIERR
BREOAHELTHREBEAXRK. BE. BRELEOHMKEBECOREGEOCFREOEHOZINLDHEE
B#ER - NBTBEBLESHLECRBEERIZEET S,

BEFEMIZIZRBELY D OEFHEZFORIELZE EDORBEIZDODVNVTOME., HMIKIREEROH -4
MRAFROCH-LEMEADOHE., v FT—9 ., T—F3R—XZLE5HELEHROMEILHAT. RUNF
KOHEKIRELY XV ICETAFRHETIVARLGE4BOLATI) —DOERNAE - AREZEET
5o

1. 2 §f12 (2020) FEOEMREME ($f2 (2020) FEEILREAEMEETEIC
#£95,)

D HEBEAVUOZEHEFORBREHEDEEIZODVWTOHEL LT.ABOREEA Y o OEHIC
ZRABETILHEZBEL.[EZES LAY U EBERECHERBROCHEBOA Y U ik—ILOIKR O AT
FRICBET AMEEITI. £l BRITB T HF VY UR—ILOEERFETE TR, KEEFHESIF
SAVURBREHENLERIEADEZEZICEATA2ETILOCHAOEENSDHMEOEREZEET S
ZLT, BEBRRZEOH-HKIREREE L COREBEORBEDHERBICERT 5,

Q@ HMHRREEROFH-LEMHAROCHE-ENME~ADOMEL LT KBAEEDAAEIZLDEEHNR
HRABEDORKEDOEBAFMIEKICHE T AT REEORFZ TV BB T—2 AV -HELE
T3, FE-MEREESITELREZRAV RSP RS ERFZOSITOBER LRUEIEAILEAZIL
EFRW-BAMEEERT D-ODIZEEHADEILEZRAS . FEORZREAE~DIGAEBE LZE
Bi§9 . TOfth, HRRELHEANCEITIMEZEREL. HBRELTILEZSMEEETIRZ S
CICEBT 2. BEENHICK BB EEHI 7OV ILRVBKPE#IEESMDIERFIETRI DT %
EDHDZZET, BENOLRKEADEARYMOMEECBREICOVTOEANMEEZE T, BENKK
EZRUVSIEICRIZTEZEICODVTHMRZEDH D,

® XYLIT—=H, T—AR—RIZLDIHAEPLHEHROHEESIEATE LT, IL—T7ONY OBERMK
RUYSTIDBFTERMELZSCHERAT7 OTEFTERERREZDDE LI-ZREMRY FT—O R
P, TOTICEBITRLENCD TSV RBRI Y FT—ORBELREZETS, £, FEHAN S
DMELEGTELRET L. BESAFEREREGOEEREZTL., HEREADEEEZRS,

@ IFkOMBBEOCYRVICETIFROETETILHRE LT HICREBELTEHZSTIFEOMIKIBEL
KB HIRDEEFNZ TR T EH2-ODETILVHAETIX,. [IREEFE K - YWERRD D AEEE
BWETIVIEICEAT ARG EZITS, it T, THAAZTIELOCAIEEVEDOARESICERT
HK-MERROEL. RUAERBEARIITEZEDEMZTOS L LI, [UEEBICLHEE
NoDREEITI. DM, HEKIRBICH TSR EETILEES L EEZTUVVEROMBKIREICEAT 5
EELZESO-TAOEERLOLCY RV D MEEIZET S,

1. 3 HARHEAR
T2 8~TH2EFE
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(RiggE., B B5AM)

TRH28EE | FRH29FEE | FRI0OFEE | SHTEE S 2 EE 2it
D EBEEEBEXftE 70 74 61 63 58 326
@ HBEREBEMEE
MNRLEFENE 5 32 31 18 5 91
%
Q@ QUIDEEMED
HHIEENEEZ 0 0 0 0 0 0
HEE
@ FotosnEEs 0 0 0 0 0 0
#a%E 75 106 92 81 63 417

GE) OEERFERICOVWTIXEELYESEEZRH.

1. 5 M2 (2020) EEMEREDHME
(EXriEY

BREBL Y O OEHEZTORELEEFOEEMNE (AV BTNV b)) TlE. MEEETOMER
BERXOBRICELOBEEEFDICIT oz (BAEMOMER SR, REBKRELE 2 FRLHLEE
(QBO) & KI5 11 EAMEEBOLIEL YV VE~DEE, REJOVTHS /N1 FOT)LA0h—KRY
(HFC) DAV UEADFE., LI RGFESRECA YV VEDA Y U EHIEYME (ODS) - BEMNRAX
(GHG) BEKREFEME®D 500 7 o9V JILEEE, BRAICEDEAIUDDER), -, EZRIEETIL
FRAV-RXAF YV UEEFTHREBREROAZSEMHENE. ERRBE IO LAY L OBELT Y VEER
BEADEEDRTMEEIZL DEWVCEB LB EITo 1=,

HIKIREEES R D =D DI =L ERMRAREMAE TIH, DKIELE S VITERIZKRE L-7—") TE#EFND
St (FTIR) ZAWVWT GHG OA S LFHREEDELZ1TL., MEBEA YV U HIZEEER VKXSELREE
HRABREICELE-BALEEMMENDER BT oz, T BERBICEFT 2EBEREEHIEEY (VOO)
POEBEBRERSO MR SARME LT, BHEREZATEIEVREZMBELDOD. EH
EVMMEEDEBEHRATS Y h A —LICEHE LS 3IFENRLGEENTEMORREZT oz, £i=.
=R LS VTLAERBRRICENEZTL—ENYT) = TEMNOBREINDEIDAFILRILT «
K (DMS) EHMEENRIEY #17o1z, MA T, 2EDMA LA KXFAKRDREMTHEE L EEL. HFMHK
DEREXFHMIFEET 5-HDE=2) VI FEDERBILEZOHS L. £ERFHROFELZT T O
5=H FA—CP0BEHHASEFFAL-EGRT —2 DERBRRMTORE - RIEDKEREESE A V/IN—T
HEL, ¥Za7IikF1To71=,

BRERAY FI—Y, T—EAR—RZLPBEPFMETE. LBEDOFKIIH (L& 45°) M AN -
- BE - FERUVFEMEDIYL—I T EFTORRALAESTK - BFH - BEREMEURTEZW
RIZEWVWT, [IEZEOERA - KiF - THFIATIEZ EDBEN. BLSHEBOHRMERRRER/RIC
52584+ TEMITFHMEL. RXERL.

FROHIKIRIEC ) RV CET S FRHATETAHRTIE. MERKX - £BRRETIL (NICE) ZRW
T. [IEEFHRUO LA AT OCAIREEMEDOARFTHICERT REOK - 2 - MERREILIZHF
SHEERMEARZIEZEDBTMZIT o=, -, [IEZBEIHES KBROBEDIEME RFRR/BRD
BEEEICOVNTHREEIT o 1=,

€=32N: 052 0L

(1) BEBBF YU OLEEHE TORIEESOBEERRE (FYUETODLY M)
HIT7—<1 (XY UBEHHRARTAS LY )

@ 2007 ERV 2011 FEOA V Uh— LB OB FZOERILEHOEE - BTER ORI IR
2007 & & 2011 FORBRAMEMIZE (TS FTIR ZRV=KBFRMRODABASNF oA
. BB, HEOSESM. ALHEO—RBILIER. HBEROT —42. LFHEETILOIaL
—aVEREHETHENL. BIMEMEZEOF YV UBIRICEEL-ETELERLEVMEEDEE &
BimsEDUERREER Lz, RRFRX E L TEMEZMES Atmospheric Chemistry and Physics (252
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8 - MR &M=, (Nakajima et al., 2020, published: 2020 £ 1 B 27 H)
@ BEZDA YV UBBIENKRE L LIRBEFERKEZFIRE (QBO) &5 11 FEEADLIE
D T

1979 F£~2010 EQOHARI D TOMS/IOMI DAV U EET—R LIELEZKRIEETIVICE ST aL— 3
vizkY., TEHREET QBO ATERELE TN OKAEG 11 FEAHAIZ K 2 KEFEH R/ E L DEEDEE
2. ABEEDFJVL2ENRNERDENDI 1=, T, BHPHOLETHEICHTEID
SOV VELDSE, Y UDIEFEHEDOEEIL 10~200UTTHY . KERIEFZOIEEH
BMWIEICEARLIEA Y VBEOBLVOEZETHI EEhh o1z, HERERXICEFLDERFBL:
(Yamashita et al., submitted to J. Geophys. Res.: 2020 £ 7 B 6 H)
@ a5 TEXICKBIERIUDDER] DE

AXICLBEL2IY D ARKICEATALE2A—¢EChETOEBHICBTAIMERREERHELT
EYFEELED, EAIUZ20MEE TE43 ) ICRBLIZIEIN-, (HB 2020 4F 6 B 2 HZH)
@ EZRBEETILERWVEZERLT Y D 2EFHER E TONFIGHENT

EiB RN EREREICANY AV UEEBRTEZRITIENSEAD22009 F 10 BE 11 AIZDW
TERLEZEZSBEETILERAV AV UEEFHD S, FRASIEL VDG > —XADRE
ZRATEH-0. RROAFESZBATLFRAN I T VWG EDLEZTo-, TORE. RL
BOWMEDEBAEH 2 MAISEVAHDLZ LMoz, TORRICOVWTHMBLEBRNZToTWS,
G EZREBEETILEAVEEXRAB IO AR ML DBELA Y VEADEEDKSHMERS
BEICKZEVDER

1859 ISR I 2 ERKBETO R ARUE (FX YD RUARUE) OF T UEBRRREADE
BT HYVIaAL—2arETolz, RBEBEDA R FA 2000 FOXRGHER TR 2156851
ELEVZalb—Yarvkly, 2000 FDEZREENERLE-RXRATIE, BEHTOA Y U EBHPRE - &
BADEENMERSINBZZ e oz, SEERIZZ UV IILHEZEOCLTHEDEEZSD S,

YIJ7—<2 [ HFC L BEVDRAREIERMERDOA Y U RBEIEICHT 28 shEETMICRE 3 5%

2017~2019 EEICIT o HIERBRLEMTHEROBERUVEYFLHZETOD.UTORETHXIZE
YUELDHDIEEZTOI=,

HFC ORFDLZWNGEZEE L. BIERFMRAED 2 20 3 XibESIEETIL (MIROC3.2. MIROCS
IL2RIEETIL) ZRVTSHEHERDA Y VBADEELZARDZIERET o1, TOHKRE, DIEEE
TlE. ZITHZE (Hurwitzetal.,, 2015) DREFHINFZ 2 RITETIVICEIBERERNK. V2=
ADEEFNSL FEOVEWI%NEETH Tz, RBEOA VU EXEILLEEBEIT/INI VA, 2 RTE
T )L, MIROC3.2 {LZESIEET /L. MIROCS (LERIZEETILORTHRENLEL>THY . TOEHE
LT3 REACZKIEETIVIZE TS HFC EEMIZH T E2LZEOARKEEBZN LE-REBCRKBROM
BENETIVIZE>TELE TWAIENHALAERY, EREBEOEEDTEEENKEN 0D
hot=,

MIROC3.2 B U MIROCS {LZE&AZETILT ODS BE - GHG REZFERKELE I YF S 304 (ODS - 6
F—ZXGHG 54 —X) OIEICIEEL. 14ICD2ZF500 7 YU TILDEREZITL., FHREMBITL
fmo TR, ERATHORZVILERPEREIZBVTEAY ULEDT YV IIIBEOIELDE
MRELHY, BEFEQOFVYUEEADEN S5 RU 50 7Y TILADN—TlE, [UBHVE K EBEA
WAV UEEICIE-EFY L LI ODS BEKEEARONI-DIZRL., AV UEENEZLVS RU 50
T oYU TILADN—TIE, [EIELIERENTEC ODS BEEKRERIXIZFEAER NGNS, 1t
FIROEEETIE GHG NEMT 54V UENEMTHEEDLRTNAN, COT7 Y2 TILEE
DFERIE. BENLE LI-FX ODS BEMNS TNIX GHG EEICHHL LT 4 Y UR—ILIZE#T S
FVUBLNELHIELEZRLTEY., FERPEREDAFVUIZHLTE ODS WHREZE->TIEL
SINEWNS T ENTREREINT,

(2) HMIKRBERED-ODOHF - LEMEREAE

YIT7— 1 I 9REEFRAVERKERICEAT 2 EBMUAEI RUTKESKEICET 2 EBHHE
AEBAA LEESOMBET— ) IZEBRAAF AT LOBBEEDHIZERE LB EFT
W22, BEVRHTREBAEMEE TV 5ZF ] (GOSAT) DFREEIZHE L=#81F— K (TCCON #8|E
— P RUREBA YV UOBIREERUVRSEEYE O BIITE L =881 F— F (NDACC #iElE—F)
THEAILTz, TCCON E— FEBIT—2 DENZITL., BENERTET—2% TCCON 7—4 &
LT2RLze SOT—2ZRVW=ERMUSND T IL—THEH LTz GOSAT ¥ OCO-2, TanSat,
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TROPOMI, CrIS #IZ&k % CO,, CHs, CO ENHERBAT—F ORIIMAT 58 Z1T o1z, 2<IE
TCCON T—AR ZAWNTHEZE CO, [FAIEEED LLEEA #4T > 1=, NDACC #AIE— FOEEIX
R MILERWT, T22 (CHe). BREAIAR=IL (OCS). &IEKF (HC). 7 vibkZF (HF).
RILLTILTE K (HCHO), —E{bikZE (CO). CHy. ZUVEZT7 (NH3) E0EESHEDOEH IR
TAEREEIT o= BERID CO. 7 2ibk3E (HCN), CHs Z 2 OB E R RBEDOERT— 4212
KAHFNNKICET H2FOHMEITER SN,

YIT7—72 TREREENTEMEARICLIBERBIFEERARD T O0—/\)LER & EhREREMT )

EEETORENSEBENEICDMS OMERTHS Z ENHALMELS>TLVS, DMS TR
BRICBRIERISEREDAZLICLY EREBETHAMBET VEZVLEZERL. 2HRNLGIIRICEE S
BIEd, DMS LZOBRIEERYMN I 7OVILIZRYAEN DI G EOYERBEARATTHLELS S
EDRETILHARNSREIN TSN, TRERIHRANIET OXIEBHTZ LY, DMS 2&8HT1=
VOC O & Y MG BRI ZE1T 5 1202, B0 R 70 k OB B RIGE =52 #T 5t (Thermal decomposition
proton trnasfer mass spectrometry: TD-PTRMS)(Z &k D HIFHE DMS RU b 1) FILMEBFERHES TS5 XY
B £ 7 #75H(Triple quadrupole inductively coupled plasma mass spectrometry: ICP-QQQ-MS)IZ & % /KA MR
WIREDEEEDRERIZETF Lz, TD-PTRMS ICEAL TIXENTHSHA DMS BNigFT 7OV ILH D
BRHEINTHY., #thd VOC [CLHBEFHTHEI LRI NIz, ICP-QQQ-MS [ZBI L TIXERFE
LMD SAF Y —DFRIEERAWNZYR LT FE— FTHRXED ICP-MS THAELRES > F-FHEDLY
VOEENAEELG S ENFBTH >, BIEFOREFESEN+RICHEIATULEL, REERET.
B by RABICEALCTIIEERRERAWVHEAAAETHENATRETHS Z ENERTET,
RKAAHDEHLZT M) v RBHITHIET 5=, thxREAWN-ASMZELIORFTZEDN TS
Y., RREELELTRVWSTRVCREICE L TIXBMAIL >z, £fz. TD-PTRMS. ICP-QQQ-MS [Z&
[THRBIBEEEOBRASDTDIHODI ) —2B 0T O FERICEALTHEILSNTz, ChHDBRIKT
FAVILHROERBHEDREHERTOATEL., ChETERENIKICEEICEFHR LTV =70
VI DKAES) VEEDEELGEICEALTHICHATESZ AT SN D,

F—R LS TRERESQRIZIENS Y L— k/N1) 71)—7T (Great Barrier Reef: GBR) 3 54
v d(E DMS MERGERETHY .. YU ITEMSKE SN S DMS NEDMIBORIE D X T LIZF
BERIFTEEZLNTLSA, TODMS RHEEDERIIHLINTHD. KEEE, 2016 F9 AIC
2t L 7= GBR BilBIEICHE 1T 5BF—KK[BAMBICHS T, BRE VOC ERAE A TLZRAL
TR onhtz- DMS BESMOBAT—2 @M L. GBR "50D DMS MEEDREY #1751z, MiE
TREoN-FHE DMS REOKELSHEBREHICEHT H1EREDL LICEBRAKEELAERBEUE
S2ICKDEREDMS BED/NTAZ)E—2aV%FRIL. GBRHHD DMS MEEDREY A
AIREIZAE o fz, HEKIRIEDKUIRZEENZ L) GBR ANEA LERIT T LN S, A THEIL L 7= DMS BE
DN AR YE—2 3 2(E, DMS 2 L= GBR DARBREAEZEZE T 28ALAEZTH D,

HIT—73 TEMERRICETHEY - REET=42 Y VIV FEDFERI

CNETORERREL LITKIUFEVELABHBDFENRRERAEZTOELBIC. BERR
EFEOHEFMOCRMRBOFEZER 7T — L TOETOIREOMB LT 51O, BRT—2DFER
[CERIF=FEICDONTRE Tt L=, MMEER SO A AHEROHARKE BN L TREFR
[CEVWTHRRMBEZITL., RPN GHRORBETS LIS, FA—VERAVEEFEZOEMNE
REERTHREEZERER Lz, CNFETOREBRICOVTSEA VN—TORMBMEDXAEX
Y, RZa7IEEITo7=. CRETIZFO—2ZAVTERSE LEERRZEGN SFILVEBR® 3
RURBEER LT -2 AN EFAROHAHEEHLF L,

(3) BFERYMI—Y ., T—EAR—XIZL5EELFHAE
YIT— 1 T 7OT7HBICETEF ¥ oN—8Elxy b7 —ODFERIZKDHMEECO, 75V
ADFE=RIFF

BYA MIBTH8BZMHEL. BICRBEIAMEKERRIS VI RIZEBLEZTIEZEEFHEITLT:
TEEESEREICHIELDIME (12, 24, 32, 9F4E) OITLTSoT—2avIcEI+5 3 £/
DLEERIA 51X, TEFRERIEI—FEHT-Y 12 FAIC9.7tCha! M5 24 FA(Z 13.4tCha’!, 32 F4
[217.0tCha! BT 49 FA(Z 183tCha! ETICHEMLI-HERAB O, AFERE., THFEEENLL
BELIESERILEETERTHIDTH S, AERIE. EFRTEFEHEE European Journal of Soil Science
[CBEShiz, RIEETS VI RAYA MIHBITS 11 ERB (2004~2014 F) OTIFEFROEHEAER
N, EFTETFRSETREEE (UY) ONAFIYREEQHRBENATEINT-, KERIK., BERREF
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#t 5% Journal of Agricultural Meteorology [Z#8& S v 1=,

(4) HEOHBKIREOCY R VIZEHATHIFRMETILHE

YIT7—71 TREEHEEOANETHICHES REERRBEEICREFEFTZEOHFTM]
MEEDHREZSISICHIIEL., SEEIL NICE-BGC DHDEMEBHDY TETILZHE L., &k
FEAIREZERRIZLT, FBERBORLEICHES RERBEAREFIZEDEMEIT o 1=,

HIT—72 TRIEZEHHF S KBEROIBE & REF/EREROBEMEOARA
MEEE M 5 BAE L 7= NICE-BGC DA EA~ADIRERZITO Z &L > T, KREAOBETEZSL
PR TOEKEB LEHE-LGAREREOHEBREZIT o=,

HITT—<3 [5O0—/N\JLKXEZEDFHER
2018 FEETHRT L., 2019 FE & Y [UEZEEEIG PG PJ2-1 D—ERIZHAAENT=,
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