EIMSEEH

58

SEEHM1. ENRICEIANDBREADEE

(MNEMEOEE~DEE

KBGEESMERIT S RGNS D ZFE DO BRI SN AEMR IS E FE T 5, F82 UV-B X
A& s DNA 2> 7 v 7 % U 2 8K (cyclobutane pyrimijine dimer:CPD) % i
52 ETMROEE 52, BB FEREZFRT D,

HOEFZAICKBGERIMRE 20~3053 bR NS & EUREEIE D D EE DR 22 D Id %,
PoNR=2DIRE Y Th D, FR< 2% DIFPEMFEOIEIC KD b DIER, ZO5 a3,
FIZ UV-B IZ L2 REANMIROBEAIZAECTETH D, HITESCHITEBE S D,
BT 5L MEEIRESELIME (T uRE 7707 4 o0—WibEH) #4AEKRL, mits
HWOT, RIENELS ed 2o b g, e &b —HITEEBRFOEN| &4 L 72> T
%o Elo, —ETIIBRDHRL 72 b7 BEOENH (A DIEF 25O KBHE#R 2K 10 43)
BRI CROD &, TEBBICITREIIABET T >3 6 &R 8D, TORZAIHM
fazii~2 & BIEFIC SADERERBL TND Z EDRHERINTND, & BITIEH,
HoR— DK E LT, RNA 2 UV-B 20 L T4 U % miRNA 75 B R GE ICBhE 3 %
ZARR (toll-like receptor) Z/MLC. X612, #EALMIREDOT I VBB THDL NI 7k
77 N UV-B W U CA L A5WE D arylhydrocarbon 52 Z{A& (AhR) %41 L C., £7=.
AhR DOHERLAL ST D—2> T % pp60se B 2K EGFR %/ L CEIE FREAEE 2 |
RIELZFETHZ ERHLNZIINTND,

FAEKBGESIMRE A RO DRER, 20 A ME 5 L7 U7 ATk, BrEREE L Lokl e
FEEN 2 BERER DS A 5, — T, IROE W UV-A IX UV-B IZtifg L CPD A kix 47
D—RRETH DN, FFOREMHICIENDIRR & 725, £72, UV-B & UV-A [THHAE
HEH L., MldozszZ2 5,

Q) KEENMREREAUTENIALELLRIBER

JEAL (VD A 55 Lk, MRS RERBMEB O ZFGCR LY X (b
SHREARITHRET LIER) VTR EDEEOELIEERTH D, HHEBORVEED
AT AR D & SR VR TBLIL, £ 80%IT KRN RIN & B 2 b T 5,
AR OR W EDOZIT A, B BEITIE, SeBIEA DOLME U 7= BRI HEDS 2 &
NTEY ., BRI L EEh TV, 23 EIC UV-B TEL S, VU
UV-B & UV-A BRRTRIET 5, AARANOEE, ARETICL Y RRICA T = RERS
INEBIZIR D720 ENBEDEE Y . ZDH%O UV-BIZ L 585 DE CPD A7
WO TEENRANZR VN EEZ STV D, BIEHFEMBEN -T2 HH 0 bHE
TIE, 1970 £ 2 A F TR, MR O BB ~OREEREFEIC OV T, —fRICITIEEA LT
b TWieirolz, L, 1980 FRUICAYD 70 U T RIZ X D4 U JEEEN & -
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FEIMSEEH

M E72D | DRETHEIMRPERICG 2 DEEENTEH ATz, £2, HRATH
FEJE 3 Ao D—HFRi1D B IAUIE & FEEI D RIS AJEDBHITH 2 T 72,

1980 “EfIC72 D &, B¥EROA—A N T U T Tk, HEDH THE bLICKBENROA
EVEE A RO DG B ST D HIEE B AT, DARETE 1980 FF U A &R E
DL THOSINERIRIC O EE N ESIL, 1998 FITITREREBETIE S TR OIF
H2HIBR S 7o, R Z R U< LT, SAMROBMHIX < BBIC L D MEE, eI <z &R
TEDRFEOBILIER TH D & OGN OSEO R ERHER O T b FEHE - BRRAFZED
BEANZI2 RS, VIR LDODIBENEETIAATOND LIRS HIZESTWD,

HEIERTH O IN—FRERE LTERND, FWDATIE 20 5l 02 HEE D
T T, BOHBET 2D IR LZEEICY I NG 5, LI 30 A0 5 Hith
B, RO BERER (IRIRMEAGE : B LB RIES BEEIZTE D WVEDL I RELEDL
L2 KRBT E DN 72, HWBEOREE) M40 %2 A0 D HbhH 5, SeELER ISR
DD EFICEAMREAE A ZITRIEE 60 D 80 mtHE TEL TE 5, mlEZObHH
ETiE, FELOEIRIRE V-2 ) LD DRI TN D & ERI OB FITE 2T
W5,

(3) KEESRIMRICE S DNA BEFEEA"DIL—IL

{51 DNA (deoxyribonucleic acid: DNA) (X, #f& U VB TIEDILZ 2 KOOI,
TEBEOMRBEOMAD L S92, 77 =1 (adenine:A) &I IV (thymineT), 7/ 7 =
(guanine:G) & 3 k¥ (cytosine:C) BN FEFEA T, MEEFEOSHTTND, DFED 2AKD
ML AT & GCO2FHDFOORIFT TIELNTWD, MIANSHRT D L &I,
ARITTRTH I, 2RO L 70D, 1RO EOHEIEN A b BN T 23, Fi-,
C 2 BTN G BFE 2R &, HHATEF LB RS OMEAEEND (K 3-&-1),
UV-C & UV-B X 1 KO EICiE 5 C-C 0 C-T IR L S WIS, kHMUlDOEHE D F%
Glo T, BRI L TFEESRE C=C & C=T L75, ZNRENMRZ L DO T, o m
7 K B2 BiRk (cyclobutane pyrimidine dimer: CPD) & FEEN TV 5, RSN, 24
BF[H C Z DG OR R Z L@ 0 (BT DM Z R > T D, L L, BORDRZ VWL —
O EFR LIRET, MlanHOMERZ L TR bR, e xiX, C=C D%k
LT DNA Gzt 5 &, C=C OXHMANIFR- A EA S5 ATREMED 50% & 5,
T, A D—L LTI, AR AR OV T D RGO AR 1 IZ SR E RN E U 51,
MAEBEZHNTWD, EOBIEFICERNEL DT, BEREE LToRERE IX
20 B XD, Fio, REEE(RME, fiRAJE, BN 40 5% A0 DIEET D, Eilmth
DHEARTIL, FlE ORI SEEEZHERFT 2 720121%, /NEHID & OSRINERBA A3 i sd C &
HLEZXDOND,
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“A"DIL—IL ECLIDNAER
A”TE.
. BIEFEERT ADNAIZAdenine(A: 7 7=, L /

Guanine(G:#' 7 =), Cytosine (C:> b)) &

Thymine(T: FIV)DAEDEETH S, AT )
. SEAMEESUT-DNAIZ LS S OT AL B2 Bk m
=1 THAXGHG)
q..._ /

(C-C, C-T, T-C, DA TE 5. BOEHERI e

DNA&RAAESE, “C"ORAIIIE “G" Tl r SN
A HRIB0%DERETRYREND, hE

“A"DIL—ILERES, 9 G

DNAIZ{5 At B & i 5 / THC) cx
ADIIL—ILHVRIES BRA 2+

I
70
/T}{C_C}\ ca - MRS B BRALNR B RN TILEE T

ADIL—)V - ZEMNEZZ

R R BT \
Ve %}(@Q\ CNRHOKBENGREGEETD
&_-/z;j Soon REAABBEEEDHD

X 3-%&-1 “A"D)L—)v

(4) ELNRICEDREMFH D A=K L

BB IIEANE IS 0 | SRE SR AEY DR N E PRI T 2 B X 2 Ff o T\ 5, $
ﬂ%ﬁﬁ%@ﬁﬁﬁm%mﬁﬁé_&ﬂ%ﬁéhrﬂ@30$uiﬂ@%\ﬁ$%®$%¢
RIZOWTOF LWEIRNAEN TN D

UROMRIC K D s IR 3 3 R S T2 MANE. S RIE A % — 5 > M L - s i ienE
WHFIES Tz, SEIMRCAEUTe~ U AD RGN L& RRFEDO~ 0 AL BT 5 &k
BOSIZ & 0 EE AR S D03, B O B RN SRIMNRZ RS U 7= KO I3 5 & s
DR T DBIRNHE Sz, 20k, RIEIZEBA SN HEWEIZHT 57 LV —Ki
% UV-B QRIS Tl & D Z &R LI ST,

D OEHIFISIE, EAREIB OB 10 B BELINOBRESC R G EBAT TR & 7228, %
ML CIEIHNITE & 7o Tz, D0, %%ﬁ%%@flOH%L?ékﬁﬁmﬁ@%ﬁ
HRLTWe, & OIZERINREN VRO T BN E I O 2 B IR )R Lf:?fﬂﬁ?'“i}f‘[
L, KETIIE %ﬁ%@orwﬁw&ﬁf%mﬂﬁmﬂﬁ 2SI NT, T OIS
ﬁﬁu%“fﬁﬁﬁm%ﬁ5?/?WA/Xﬂ@@%%ﬂhméﬂ\ﬁ&ﬁm%mﬂﬁé
BT L o —TMlEPFEINDI O EMPAINTET, £, ZORIEDF] X
&%, HIfE ST DNA O, & 5 WIEERRISHE LEZ RS2 8+ 2@ 28> ah
SUBBIZE AL D EB LI, REMIED 90%LL EA 5D B ALHIE ) B AR S D
A NI A Y GHIEAEY H3WE T, 1Eo Ml a & oM, £ <1380 ORI E X T
TEDBEXEEZD) O—D>Th HWIEEEIHT HER AR -7 IL-10 (f X% —n A
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F-10) N Y NERICE X | SEMSISOS 2T 5 LS TE I,
ZDBMFEN S, BUETIX, AR REBLT 591 A o O—FTh 25 RANKL
(receptor activator of NFkB ligand) RIESUSKRHZITIEIM L (UV-B BRI & HEN5
2) ., BYMEBRDO T Ty ZHIIAOZ K RANK (RANKL 23f6 327 77D X9
RbD) BN LTI TN AR Z R L | 08 RS 2 I 28 & 2852 IL-10 24
P S, SEROS A I Z0ATe U L NERTH L HNiE T M (T-reg) A3HEAN L Sz ol
MEE D LRI TWVD,

(5) RMRICL DR EIMF R

ROMR O RIEIHIN R CADREEIZE 2 28 L L TR b EERDITRGYE~DEET
bD, BUEE T, ME, HES Y 1 /L ADRKGEITKRT 5EIMEOMsI R A, /NE % H
WTCIR S BFZE Sd, SRAMIR CIEYWIEILBIE(L L RSB T 5 Z L3R STV D, L
L7 D, ANERRE LT RYYE 2 75 % S 2 HFEIXMERIC TE e 7ot JEERBFZED
Tl T&, TDO—DF, ~IV_R T 4 VAL K D HHMIEIS OFRNEINML L B
RS HZ & Fie, HIEEY ¢ VA KD RERADIIE & EEIRIE S BEALIZAFRT S
ZEETHD, Fio, VI F O TR AT 2 FHNHURE LIS 2 DB O
D, AN S ERIC K 0 HE R R & BARGIE D FER - Th S NK MU OTEME T
SNDN, BRFR T 4V ATK T LHURMEICITZE L 2o o G STV 5,
SRAMIRIT X 2 S0 IR 8 ORI A2 50 E S T 2 7 LIV X — RS & Il 32 Z &
5. BHETIIARNCITLERBEETIIZR VN EZEZDND L HITh> TETND, 4
THESNLIHIMET M (T-reg) 1%, OGLIERERED B 75 OO 2 KT D /5 R
AT 5B CRENISOFRIEZ T H@E N5 2 L b, SR X D B O 5% Bl
IXRERE % U TR X 2 FTREME DS & 2 W23~ Dl RIS 2 BEVT D 72 DI B 7
LbBEZHND,

F 72, AR X DR, AT S O L b A U W KSR T, SIS
BRSO ML & DR T H 2 HEAMRBIE A LW o DA O FREER & 5, H
HNZ Y72 5 2D HD B 5 B3 2 28 B B BF O%41X, 6MED (&7 9 >3
D ERL 2D F/DRBEED 6 (50 UV-B &) ORKEOEINMNREZIROND &, £ THRIERIG
B RET NN AN LIZ K K AR DRI A B O S8 A I ER
(RANKL #F8L) OREN D22 725 2 LT, Itz M+ 294 N+ > IL-10 D
RENNEF LY | TUAX—IEBREERTNEEZ LN TND,

(6) EMAATICLBENMRICKDEEDEL

BEATHRS DT NE A TONIBRTHRS 20T WE A TONTHS, [AEO%K
AT 2 513 & 5l 22 090, UV-BIC L 28T OE LR 220 09 g7z
DIZKWAITHAS 3 fFIZEL W, 2O DORERITEIMRE TR 20 T W ANITHRLS 2 b iz
SWAITHA, AU L DR ERATREBLLT VW E2RIEL TV D,
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(D RIMRICEDAFEADEEELITEE

AR X D ANDRFEA~OERE L Ui, 2V (BB, Rl AR
&) LB OB, BB A, EW@E&)#h%éhfwéo*ﬁf\B%%
WXL ETHRATEX I DGR IND, K3-E&-212i%, OEFE 0T X) ofl
&LTH%?(@%W%)k%%ﬁ@%@&\@K+%&%ﬁ@%kbf€&inéﬁ
PHE & SR DBIfR Z 1 DO LTz,

200 -
100 \BREDSBLAL
- s BA+ B
50 (31 BA+ B+ B
——— 5
—~ 20F
B k e
g 10E
i s
oL ~
’ _7[_""53\7:; l/’\“/ i =
A =D R
05L | | | | | | 1
2 4 6 8 10 12 14
WATyoR

3-%&-2 UVA LT uvsREEIMBRICEDEEOH (HARE)

DEIZ LY BE~DIEEROE S I DAk ERR TR RS, HICR L-d#iza AfE (1IMED

(BJED 5 > 5 LR R D FDHBER) =26mdem 2) [IZOWTOHDTHY . BRANEXIR L L2
THRNWZ LICEERLETH D, 2B, BRADOEAEIL, AAREIC TR R 5 B
PRV, FERNTER RO MM & 28 F- 3RO —HE2IZ<ELZKFIZESX 2 0 D AR E R
TR T,

(Hi#4) Environmental Effects of Ozone Depletion and Its Interactions with Climate Change: 2010
Assessment (UNEP-EEAP, 2011)

B2 I D, MNERNTOAIANT T LE Y ORI ZRES 2 ABMERS, ALy UL
LV U EERMET S (bE) FREZAT5, X410 D BWEICRZTHE, BEH

T VR TR OE OB S, A TIXBRILEIC RN D EE 26T\ 5, BIfE
DORETHEE 72> TV D DI, &%%ﬁé%@tﬁ@t& D ARTHY, ZDLED
RRBORIATES L, INEOFBRRICEENELLZ ETHD,

UV-B IOV G T, TEMHR e 4 /D3#$méhé@f W H AR OCn
NTEF I DARZT D LTV, BARTIZEORE B OEFETHIUX, B, Ak,
FHICOT I KGR AR OTUE 1 BICKE e 4% I D3 753‘/—\5E5%Lé§+%f‘%50
LU, #ik e L THEER AT, UVB Z2ERKHBRTHEX I DIid—E& B2, 4&
RENRNETH D, 7oL 21X, BEOEFI A, %\uix%tﬁ%mvf% [P EN
> D OFERME D T-F 4 Faalb 2TFa—Ln, BN TLI AT — LRl x I
D LIEBMRD e WEICHER SN D=0, EXZ I D BMEDRIT NS Z &R, —
Tid, FEMIRICIZIAEERBENKEICEL, KEIZL>TUI~A T A LD, ANHDOED
HAAITHRIE S L, B4 X2 DIFAEREME T AN TOBEICA AN LR EE 5 &
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RONENHRIC T E 0 | RERAEERZSISEZ 4, oo, @BRIZITIEL 22 il

HuEFFOTND EEZZBND, ek, M 3-E-2 1Tk, &2HIC ?75:(60\7‘_ HDE X
> D AT E AR 2o L7223, MR ERAMRIE < D }7‘ VEEX IV D AR E
EIND,

—. K 3-E-2 1R T LI, SEAMRAIROME S L BT (LB ZhlsiRJ &
DRENTND,

BIE~OFEZEROE X I > D GRICGLERRRIISESMROB S (K 3-&-2 D UV A 7
o 7 AV S (B4 20 D ARUCE LTI E IR O D O mE S BRT %)
E0, DA (RF 2 A7) ITHAF L, EAMRITHT L TR O S WA TR E DO H 5
LU Z T AREITE L 725, KIR LI A AFEICOWTO DO TH Y | DR
&%°i5%uhﬁ<&é&éh1mé(UM@Emwzmn

7o, FHARTBIC L A EERBICE L TR, X B LR PR L, RABILIED
%@k%@bf@&@®%*ﬂ%_@%Kﬁ%ﬁﬁé_&ﬂ%ﬁéhfw

(8)UV-A DHEM
1) REMFHFICRT S UV-A DFEE

INETHY VOB IS NOEFRECHIER D ERERIZE 2 5 BENKEAIHIZE SN T&
7o KBFSRIME A O CTHEIFM N O A RIS X 2 BT 2 EOEEORMRISHIER S
A FERERFIESE AL TS, SRAMRIC K D I OR & & D—2> T 503, UV-B 3Gz i
DFEBTH Y UV-AIZ XA 0EMENZE L Cix, UV-A 1X UV-B I L 2| 23 %
LOHELHY | REOR THERAN GNP TW e, L, 54 UV-A 25, (EMEEESRE %
I UTo i 7200 Cidde < | BEEEIR TI2B) & UV-B & REROE 2 15 1O DNA 12355
U, BB AT L DOFIEIZ HIERLSAEA TV D A[REMED TR < TRIB X4, S B ITHREIHNIC
HIR DL Z E M BN RS TET,

52, UVAIZ UV-BITEA, HIRIZH < EIT40~60 55 %<, A THHEDYS D&
RN THD L, BEOHEED FEIZ 20% 0BT 5, BT AZHZBLTASTHD
t UV-A Th D, KGO GZEMGIhR 2 RIS < EIMREEL BE L7 5 L Hx
O R OGRIEIHENIEL UV-A 28 UV-B L0 < G- LCWD Z & ARm TR 3 et
W SN TWD, HB(LD Lol UV-A 2 EHEE R OFMMEFMIIC @ < . UV-BIZERKZ DA
(B @B Z T DR E bl T D, LD WSRO EEALIERIZSEIIRTEL D
TEMEBENEERMEE 2 L TV ATD EHMEIN TN D, T CICHRIMRDTEM RS 2 L
TLOLOFEKERDAREMELRD LN TE Y . SHBRITREIRIR & U THEEREEE Z V)
WZHIE 2 033D X — 5 RO—D>TH %, UV-A OREFFE~OENHE N IZ> E Y EFF
FNCRERA SN C&E 724 H, [HRICE > T UV-A MRIZEEN A ORIETEL7Z10 TldZe <,
BALRLREDORE PO BEEL B X HND,
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2)laE =95 UV-A DFEFE

UV-A 3, UV-BZH~, DNA (2525 2 S 1349 1000 530 1 L5508 ## I <

BEITENICEZ WV, M T, &if, UV-A 2O Hifla Tk, Bl FicEnd > Th RO
DOV A 7 T E HRWO T, HEIGT RPN | BB FICERNPAE L SN 5
EWVbILTN D, DFY, HEBAUICRISLTVNEBZ LD, ZRLHORENL, UV-A
KERITMREERMERFC, Bk - IR T E o TEELELEZ BND,

3) UV-A m¥EE4ER

BIE, EALICERE 3 208 & L CRA&HE(LPEY (advanced glycation end products:AGEs)
PERSINTWD, AGE s [TFER O 2 0B L LWIG T, B (Frva—x 77 K
— A7 E) WAL E, JEERL° DNA AT 5, ZORR, ROBWEEEK D=2
— 7 RO OIS L HERBICE (LA SR L. HAOMENME T T 2R REE O LoD
HDORRNZIe D EEZ BTN D
4) UV-AITKkBHHAEER

FHRICDOTZ 0 KGRI FE SV 2 & ORI, e b & MEENn 2 55
B2 (RPBUTIE S EL DR SMEDE I U, BRI EIERRMEZS M) R b D, £ DEEN
OFMERHEIZ 1, AGE TH DIV ARF T A F—L 1 v (carboxymethyl lysine:CML) 73

EIZIEAELTWD, 51T, CML AL S L sitE#ifEl L, UV-AICKVELD=T T 4

(elafin) D= ORPFNT L HBREN —JEREEL 220 | RETDLVILEENENT 252
LNTWD, /o, UV-AIZ KD AU HiEHEREFED CML £E S HIZEmD 5,

UV-A 3R 28 L CREICHBICBEWTWD, 72 UV-AIZEBNT 7 A2 HRT 5720
FNTHEBEICWD EIBNDZ &2, LLOJFRKIZR DD THEENKLETH D, HEET
DJFEK & 725 UV-B %R 7IZ1T Tl < Bz BT 21201% UV-A XERPEZETH D Z &0
HfETE 2,

) W-A&EAS/—=

FERE D A D% I TERAMRF R DBIR T AR CTHRIET 5, FlC UV-B IXBE T EZHKT 5
HWIRICEHERIN S 7 a7 2 8o 2 #&R(CPDicyclobutane pyrimidine dimer)% 4%
T 5, CPD 3fRo TEEIND LB FARLZKEZ T, UVA 1L, E#Es T DNA [ZWIN
SENDMEEIT, UV-B IR, & 2 ARRBIHAET D OBMIIT A T = % 1F
STWEHTED, D AT =) UV-A TH U HIEHBFECIEHERITH G T2 &, B0
i, ZORE CPD WAEKESND, &5, UVA 280N AF ML Tk, EOMREE
D& o Tt BRI % £ Tl L CCPD AR SIS Z E M LIS NIz, DT,
DADHFTHLEIEERENAT ) —<NEIZ UVA BEKTHIET S EE26T05
ABET CRIEZ BT DA T =0%, REOMIRZ IR D5F D (BICEREZ AL ORE

RO Z & < T MR DMlAZ A SF D CPD AERZ Iz %) 7217 Tl il
. A7 —~OFEHIZe D THANOR]) Thod, UV-AZKZEICY T, KEZET5HH
BT a L NIA T ) —~DOFRIEL m D D AlRetEN & 5,
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(9) EIMRIFSBICKDBADEE

ORI BIZ LD IRA~OEBIZ DN T, AMEOERIMA R OIFD, ENESCREIR
F R BTN D,

FIAREICEI L Tix, UNEP BREEZER A S iEE (2010) (2T, BB ANEIC
DWTITEANROBEE R 6 Th 528, #EW&LOWTiﬁ%ﬁi< WEBRT D 2
EERRTHAIIRONTEY £/, BETANICE LT3N & OB 2 R+ 72
AELIZ 72N E LTV, [AMEE TR, BRAICEL T, KEEA~OIZ< \BREZER Y X
JHENTHDZ LR LTS, ZOEM, BRI L THEIMEOBEENER SN
TWn5,

IRICKTT D820, KBGO OB ALV b HELUISH LIS O T 503 K& 0,
MIXEOFEICLVEESNS, D7), [EEDOEEEZITHLE LTV 5D,

(10) N EX K

2L OEBANFETIE, Y VEMEIC XD UV-BEFEREOHEME Y ., B 5 AR
<EICBEDDITERRADOZAL DL A NOEFICERREEL KIFL TS, HROZ W HE
A OIRIRFRIT OYEIN, K% 58 5 DI VAR AE T BIZBET 7ZALC 22 D 72 e vy D
FER L W7o b DT T ~T, HAD UV-B BT 213 < &S BHERT & e THE
LTWAER Lo TWDATREMDNE D, 2D K ) 2 TEIER 02 ki, fEIcmEE L |
WD 2 H 7257, 728, WHO Tit, < 0EHIZHAHIN TS sunbed (HA
FECHBET~ YY) OFHFHIR (FIHZEE) Z2ROTEY, ZOXMNRO—DIZ 18 LA T %
HIF T B

KGO IR ~OBMRENE BABET 2 HiEE LCOE, BN TIRI T, HE2IHET S,
UV 7y FO BB TRAREF0V 0 7T 2 EENRT  FDOA T X2 ENT 5. o ST,
ARETILDEBRD, 2 ERH DL, ZNHDOFIET, BRI BOAEREEL BWEED N
T REEDEIITT D, HERES L BANEEIRFIEL. Lo, Fin, k2L & v o 72 AR
PR, & HIIFSAN. R, FEIE W EREMRERIIGC T, MAZEICR DT
W, FEERIZ i%@iaﬁﬂ7/x%$&¢é CIFEELWEA S, MAERH LT T, Th
ENDONZE > T I D, £ L TENEZERIZT DD BN ED
BRBIONRNY = ZERT DDITIE, BUED & ZANHEEMERED,

ZOEOIRH UV A Ty 7 RIFHENRIEETHY | RIS BEERT LY — 1 &
LTERT 700 X0~ inifssnsd,

* AT I B LTEBIC R N A AN MO SKIE T, BHEe CEICK ORI R 5 [F
H1 »f4.

* ARERO T OKFERNED Z LB, BElhO—ETh S,

- ElE@%ﬁ%%oTb‘é¥1§%@ﬂ%f&)5%ﬂ%ﬁ)\ E:ELE (&)ﬁlbg) @fﬁ)%%ﬁﬂ:i%ﬂ:ﬁ;’jﬂc)\n
A TL DHRG

EHE O A B TR BB DHTR,

** TARC Tl sunbed ($ESMRZFET 2 HBET~ L Y) &b MIHT2RN/AMD Y « V7 0—7 112
LT3,
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1)BE
- BANRIE BEE O TR OB TIEITIR T ONRERET D 2L TH D, BT, BN
Taﬂ T ONIEAITH D,

EWEIROZ ORI HITEIMNIBIT DI BOBIEIC K Z 20BN H D05, 1

FTOHEOHFIT/NE W,
B2 HRROIERIZ BT - Tid, SEAROEEL, M 2D & T 288 T¥ A4 N
VB LD,

FRUTHT D | FHT BRI D SIS R OB RA 2 — Bl & LT, BIEITRr R D2 3L
THZENRESNTND,

2)KHR
WL, o TODLANI W T FAROIT B AT S THRIZH LN TH D,
B LT S8AMRIE S BV 2 R 9 — W72 I X 72 3, UPF (UV protection
factor) & WO EXFBRELOOH D,
M OEEIREIRIZIX, AHLOFM, B, A, B JZESPEBRLTERY, i
Y& e, BE, KURDED LI ITEET 2T~ E D LT,
A EHT & RARD EITEESMEXTR IS 2 . B CIEEVHIEDOBLE N O OFLE b LI TH
%o BATERIMRIZNT T2  FIHDEHR, ARINR WIS 5 72 60 BRI - TR,
B2 ED 72 DB R L RIR EFICREE T2 B b, BEEITHHT 51Z) BRVY,
Frioam G TRIXIR E LT A7 2B L T DT DEIEIC /2 D 090y, B
oA, ARATHEITENR Y, Kkb, EEOKBGZBEOD LM T ToRITkE
J1E 9 DEVFREXIR & U CTAFE LW, i LWERHICIE, WA & b RO TR,

)P RH)— A

P27 U— AL SPF Offi (6 725 50+) 128V ERINRIEHZ A 3 722 %, SPF30 O
P RT Y — RO B Z E L TR SN A — AR L Ao s,

A7 U —ANE, MERERHMEEERICH W SN2 E (2mg/em?) TidZe<, LV iKHE

(0.5mg/em?2) THW Eﬂ’bé_ EMEL . ZFOEAITIIRL SN SPF OMRRITED b
72vNy (SPF16—SPF2) O THENKETH D, /o, Y27 V=0 HOE) E LA+
IR = ADD T2 TR,

— T, FHMROBFEEBE LT, SPF HEOEWY v 27 U — U FI O % Rl 5Lk
DFRNRFIZIRETRE, HDHWFV A7 U —2FNX UV A o7 v 7 AN—EfELL Lo
BT RE, L oldiix s 5EL D 5,

4)BR DRI ® R

RN R D AR DIE < 88 AT 2 TR 2T 2 Z &M BNRAVTEN, FEARIT
FATT 22 LFHE LV, IRICESERPDES S 722 DM TH 505, HEAARBEHIRS &5 &
DB ST HR 7 & ORI BN GAT TIRIROPRFE 2 W4T 5 BB H D
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BT ARNIT T AF v 7D AT RIZIE, T v OV ANRELfFEDILD &9
2o TETRY, ¥ 7T ATER< TS UV-B O RO UV-A B O RERS %
WIS D Z LN TE D, B, L ZD/NSWEDREDEIRIZHDRNY 7T ADGE
JED O LI DM 2> HARICA D WRetE R & 5, 2D XK D R, DR\ 7T A%
WFTND & IRICADIDEN DI IR D T2 DAL TR L 0 K& B, AN (LT
LA REMEN D LD THEENLETH D, FIMBH LTy 7 $HY T hear 27 by
IRz B> T, bW 5 AEN HEEAT D EIRHENT S U TIRZ B RAVICIRE
ERAR
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EIMSEEH

BEEH 2. BNRICKLEGBERRANDLE

(1) ENRITHT DHEP ORI EAN=X L

UV-B STk U TRl A BRI T EAR RS &2 7”7, 1% UV-B BUR &kt 57

DIZBENTHZ LN TEXLR, HIBEI T2 2 ENTERY, LML, ZnEfo Lo
BV J OBRMBIFE 2 32012 & A L ORI EINRZ BT 2B OA =A% H - T
W5,

DNA. % 378, 887 & OAEMMERHC VAR A RS 713 UV-B TR LTk
BEZMERE, L L, UVBABEICY7Z->ThH, 0L —E8 LWERRICEIET 2 =
EMTE I, BIEICHWONZIZ & A E O, UV-B BURFEEREMAICIIT 2%
SRR E DGR A 55 L, UV-B BUR DS SED h o EE e AR B IZRE T 5 O & fHLik 3
HDARNZALE L5 TS, £7o, EOIESLELRET LV v 7/ Aga B LT LI
L0 UV-BHSIZE 6 SN HNERAOLELHO T2 L MO TND, L LR b,
Z DL 7R A D0 < <o TNERICEIEE L7z UV-B IC k- T DNA 3B Z2 %1 5,

UK L THEIE DNA OBRBEZEE T LWL DDA N =R L% H 5T D,

DNA TSN END Z LI X VB ENT v 7 a T 2 U RIE Y IV U H A ~—
UVA~FOHOFEERO 2R L X—L LT, ¥4 ~—%2UK+ 585% (DNA
photolyase) ([ZX-oTEBEEND, £/, b9 DD EEL DNA HE#EMTH D (6-4) )
FEM G . IBICRF R 2EERICE W EE SN S, & MIE(LORFE T, 20 X 5 el
Bz Kol LB BN TV,

H~EIRED UV-B REHZ X 2D A b L AREICIE, A EE - ORB L ~LD
KTFEQRT TR A REAKICED 2 &5 1. #Mm%%f@%%rﬁ-@%L%Lbk
BRTORBELSALDO ERRERHY, oD Y 7 /UREICIE UV-B I L0 filamic
%&éﬂé%@%ﬁﬂﬁ%ﬁ&%%%ﬁbf“é_kﬂ%%ﬂ_éﬂookéaiﬁDNA
HIE O RS EF R BL 2 b 7o) BRI IEHR B O UV-B 1%, O, fb7s & OAIRER

DFEEBFRZHIEH L TV D05, hoflx DR AT b LT, ZOHIfENTIE UV-B (2 FF5
M2 NZRENE S LD EEXLN TV,

() EMDOREAN=XLIZLDEBRADEE

ORI BB OBV L EE-WRERAEN 22T, ThBERRICREIT L%
EHAEEH, =3V ¥ —B#), VL2t 5, UVB 2B SN TIIEICE
MDA OFMBEAED Y | fiY) & ERVER RO O EAEM A8 25210 %, RITHLK
WEDS T ORETIE Rz ZLREENIT L > TREL LTORAMET L, %R
(7T U T REH R EORAEMIC LY LT \ﬁﬂ“éx E— FREDD, ZOX I HH
WS UV-B M 25210 5 & | W ORI VECHAENC X 5 02 b L, 8 ~o siaitis
BN TOREBER ORI EEZ G XL 5D T, éﬁ;%%\ LUV TORBITHY IZRE 0b
DIZI2Y 5 %, 723, BHRFEOHERIRD —TIZE B~ UV-B B OEHZNZEL Db
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Db HDH, UV-B ML 22uE, RSB & &5 &IT D7 2B 0,
WHZRE D CO2 ML IpUFTHERMNRE D, LizA > T, UV-B Ol & & CO2 DfF
KD LA DA & B~ O RGO Wi Z I35 ETEE L R DHTHA .
R A7 X 912, UV-B SRS 57200 DR OZAIT, FEM ARSI T8 D o iR 58
TG Z DAReMED B Do EAMRRIUE AR OFFER UV-B BT R 5 £ 912 25D
HEIEME L, ERE LB LI < T2, £/, UV-B ihx HEF ofMAEm o
R E B S TR, TR OEDEONRINSCT SICEBE 525 D, BHIENEEKY
HATE B IND EHACFERN RSN DD CLofi) . WA & o3RRG O Gy fRsfR o
ACITRE R DO ERERIC I T B IR IREE & RBRIERICERRERZ DT, 2oL HIT,
ORI IED AL (B HEAR) &AM O 2R D2 b 238 U TS, 72065
fift %38 U C BRI EE 52 T\ D,

(B ENMRORBREEICKSIED~DFEDH
WERAER, IBEE UV-B B L < B LTV % R s Iy o b 23 e
OB DUV TV WRTREVEDN 8 5, FARRKRE & ONFE K B i Cl, FRERER L~ L
UV-B it OBREEICHE)S LTV AHEMAS, 4V EIREIC L5 UV-B g L~ o ERIC K
THELZIT WD, BUE, BEERICBIT 24 iz k» THl & 2 S 2 Hillk& ED &
{biZ, PO = FERCM DR REE & [FARRIC, BT A U I DT VT 4 7T — 7 O st
BHHCTAELET DL OEOAEBM EAGFE2E L T D, UV-B R ORI O R
LA T AOEBITEE OL AR NS OB, BEBORIWESL H 5, FEoREE &b
W2, RO Z S OFEIIEBARBROZ(IE L1067 ThA 9, FrlZ UV-B UR B4 %5
HHEIZDT D @O E ORI E ORI TIXZE O RREMEN B D,
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SEEH3. BIARIZLZKBEBRADEE

(N RIMRICEIKBERROEEMEIET

HHABOFTH, UV-B 2KEERRRICK LT OAEFEEDIKT & AR E K ORE
BEICRDEEL 52 TWDH I EN, ITFEFZTTOES L OEMRESCRICBWTHL N E R
S TET, TOMBAEMIZIINI TV T holMT T 07 N, KESE, 1ERHEAY.
WoNEM T T o N BT 7 R REBSEHOAE, SOICHERETEENLD,

AW AEPEDIR T IT, BWEEHOT X TOBRBE~LEET D 2 LT 0 | FORR L OVERE
FOREECHRBICEL A Z TR B D, F7o. EAEE RO TIX CO2 DWFE~D
WA EDOWD % b7 b T RN H 5.,

IKIEERER ~ DRI O BT RATHR < KAFET D0 R Z L ICEAHT L7285 D
TERZF TR WER AR ) 13, R & & 612 UV-B ks UV-A falk~ & 5505
B35 (Neale & Kieber, 2000), 1EF AT RLITkIG: & 3 5 BRSO A
BT Z o TRZRY | ARBRIZBIT 2 REBEBEDERNEL | SAMOREEHE TR, £
DIEFHIFEC N2 D,

(2) BOWMRISHT HKBERBRDIIEAD=X L

KEAERERO NI TV TN T 7 7 b o GickEat | FEIRAEREROMY & [FERIZ,
FORBNUE (A 2 AR Y ART X BR) ZMIERICER T 2N TE %, BEET
(2K A RESR Tl 20 FEER O SR E D3l SV TV D, N—LT )b« TVT N -+ 7
—2 (HABs) *& L TE BN TW 5 iR B3 SRAMRIUE 2 th OB L 0 £ <&
A TEY | SRS 5 & MRS SEINRRIUE 2% ST H SMlle 2 i+ 5,
L, 20V A7 =L LTORE 2 FZBRAVCFER L72BIIZR 5 TWH 2 O33R
TH 5,

(3)UV-B DR ELLEREDERMY

KB ARE RIS B H A 2815 & LT, UV-B OB % X <2 5K D2 AW,
KOSERAICH ZEETKPICAERELTWS Z ERETFEND, WIHESCHED A Y a2
I (REIOBLIEPEBR B EBOKRE) OEBRICE D &, Kb To UV-B, UV-A, KOEEKA
it (PAR) " O35 7e v, UV-B IR bEWEE TLEE LN & 50T
ENTVW5, RO EZFIC L RSN HKIERE™ FIch 2 £ BIEAE (0~6m) NTIX
KBENEIRG T 570, MW7 5 7 F it PAR 2N L THRARKREIT O 2, £E (0~

FONS DTN TATN s T BT, NEICL S THEEREN T T 7 b RS TRE R B
L. Harmful Algal Blooms(HABs) D = & Th 25, HERITFREAEY & X Tz,

A RA S (PAR) &1, 400 225 700nm O RO A% & L, Photosynthetically Active

Radiation DI TH %, 72, PhAR & b9,

OKIREE ST, BETKENEMICE (LT AEOZLEEXL, FOLEBELE TEBTIIKOBEAIFEZY
(<,
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1.8m) Tix UV-B Og% 51T 5, ZORBORE SITKOEHREIRE OEEIIKET D,
UV-B B EOEIMC L > T, BHEMIENEHAEER D DME~ BB T 2 aTEERH Y |
Z OEITEEDORIEKTO CO BEEIZHEL 5 2 B AlREMEN KXW, BUE, $hEREG%
ER LT UV-B OEZHET 52 ET LV biIBE STV D,

(M) FRAGERYE UV-B OBREORE

W77 7 b G sr BN ER LRI R LONNT T U TS X D0/
KD L CRAT 2 6 A Y (CDOM) 1%, UV-B O/KH T =% b
S, UV-B OREBZBRET 5, ZHICE-> T, KTPOREBEEENEML, LA -T
CDOM OHIINC #5425, —J5. 2327 7 U 71X CDOM O3 HEL BV - T 5,
F72. UV-BIZ L > T CDOM I35 XD DT, HEEAEREN UV-B 0EE %2 L0 2<%
FHEOTREDT D, ZDXHIC, CDOM IZHERBE TORBEMERICH N TH —EDOKE %
Rizd,

G EBEETORBEEDMNDENMROTEE

W77 bAZk D 1 B4 0 0 1m2 0K 72 0 OFEAERIL, UV oKPi%E
WRHEIC L s TRIEICLVEEN LD Z LIk, ity v a2Ric o TH AT 5
ETHIENTWS, T T 7 FUoBNERLTWDERBKDIESTEE L IRAHE L EE
T 5L KT OIEAEFERITE BT 1.5~3.5%RV T 5, EAMT LIzAEMIER AR
7 MV IRATRER NEAHEEDOMAEDEICL - TiE, &Y v 2BORAIC L 5500
N L0 KAL) ORI T T v b oD SR pE R T R M TR 8.5% T % &
FHI X3 T 5 (Neale & Kieber, 2000),
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BEEN 4. BORIZEDIHBOERE

(D EIMREFICLIMEHIE

Y SRR O A FEIR OB & KR L L O AE/ERIC & - T, HAEPERS S
LT SMMOIEER 725 S d Z ERER I TNV D, Bix 72 KRB Ok, EE%)
RNLAM (FF2F v 27%) 1%, UVBICE D RSN, BESHMEDIK /2L
OEREMEESND, ZO7=H, UV-B BEESHMNT 25 EHEEE 0 FrCRIRNE <
A S BN OB U CIIM Bt OB E L, AR FEN TS5,

# &1 B COMBIBIIC A 5.2 DREER 2R Liend, [UEZLIE R
ENTA M OENRTENT 250 S 22 S8 5 aiEtER$H 5 (UNEP-EEAP,
2010), HILOEEIE, iR, @R, KRRGEWEOFEIC L > TSN 5,

% 3E1 BAOMBHLICEELE X D HEERORNR

UV-B T i REIGGME
TITAF v FHEH T Gz EE1A 530
K G SREEE FEH T 530

TR TaRUN ) THEREE) T390 o 4 B CRMBIL TV 5,

(2) M DEINMEXE

KIGERINRIZ L DM BHRE 2 M3 5 72012, SR EAISRMBLERNIL Hnbisd,
VTAE, SRS~ DT B LI B D 7 5 2 F » 7 S5 SOUE AN & (29~ 2 IR (4841
BRI, Y22 A 72 EORRRENHEA TWD, B OfEOMEAIC LY BRI A ¥ 1
Yo FTAF s (RYVZF LU ERY Fr L) (&, EAMNRE~DOMMER & ORPEAE k-
L7z (UNEP-EEAP, 2003), = DOfh, {EkD@Esrfot%E#Al (HALS) 2 DLl E&#IRA LT
TT AT JIEDIN R, FHENRREN DD Z LB Dho T D, LZEROHED
MBI, 6N & KUBEERIC K D BICKkIT 5 7 T AF v VAWM O R EIT 1D 2 A
N R/MEEREHT-OICEETHS (UNEP-EEAP, 2003), & 6IC&EIE T, fEkEHN
TEWINA & TR BN —H T E L, BN ST 2 27— )VIRINFI O B 8 E &
BILTNDZ LD, IRINAIE LTORE, S DITREERE L TORPIZ OV TOREA
EHE L5 TCW\5 (UNEP-EEAP, 2007),
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EEENS. TYVRHIRERTE~ADER

T SEREE DS RV S0 R P R AR RAE T B S\ T DR ORFZE R IR L
T. UNEP OBREE AN /L5 E (UNEP-EEAP, 2014) ([ZHFESN TV 5,

(1) #VUBHENEORENE OB

FRJE B A g ORI, NBRICH S D A v EEYE (ODS) O K> T
FlEEZ SN, TRETHY VEORELHRIE LT, ODS OAELMHEH, 725 NI/
HIER 2 HHIAHED Hivsd, ODS & L THIRIRG L 725> TWAEIT D T NICHEFE SR
RILRE B LRFMAREEN TH D,

ODS (Zxl9 2 #iHl 2 dETeH, ODS ONER L 7 D Hix R BEMME OB LD bt Tx
7o REBEWEOHIZIZ, o TNIC, 7 vFHR, HFE BELSoTo v P VR EZMAT A
MBEENTND, T, ABEFEDIMNZ S EMIFENZ L > T a F VR a2 & AT A
IR KRN SN TV D, FIC, Sk X - T, i~ 7 AL sHRE AR
T OBEERAIE L TOREZRZEbMBNTND,

RFEARE

7 mER/NL (CHBrs) V7 rEAH L (CHBra) [FEEN D b RRUTFH ST
D08, ZOMHEOHEERE LA EL T 5, RRUSHKIHEN =7 v 2 7 DS IALK
T & B BB T ORI EE S M L~ LD F Y L ORgEE b U IC &> TIRBIl S hTn
%o BV T v A X OB TREE DN m O T D & RIREIC SR E LS 15 R A ik
Thod, 7uEAZ AADKACER 22 R 1~3 HHRRE &L EFM Th D, Tl
LEDL T, BTSN T mE A X D 90%LL BB Hk S D & R
HLHENTVD,

1-F7nEFO/y
1-7mE7m/Rr (n-CsH7Br) (3. Bl FEH| HIUHT o F = MeEHE I
SNTWDHIED, ODS THDH CFC-113 RA T N7 uufR L LOREWE L L TE&BEE
FHER L OVEEAl, BEEMOEFZEA L EORNBETHWONTE 2, 7 AU I BRERET
(USEPA) O#FHAEBWEICET 2EOE (SNAP) Tid, TEMER D=0 ORBHESH
ELTOMBDIITT L THEKREIT> TV D, L LN S, EBREMW & 7= 3R
BRinD ., BORAMEEMGD & LB ERRD 5TV 5,

—BIERE

—E{LRFE (BrO) 1Er FEROBEFBERRUCIB N T AT L ALT 4 K (DMS) O+
TR LB O —2 L LTI TS &5 2 5T\ b, DMS O KRAELIZHERRIC
B LEERT 0 Y VAR TH Y | BRESCABELCHET 5 2 & T, [UEIC b eE%
FlFE 9, — b RFBOF e AERIRITER B2 b Tnd,
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BiE A2 4F

ML #E1E ODS d—o & L CHIBIRSRIZ /> TWAWE Th 503, K ok b5z
FIREDOWDITHNA 7Y 2 —=ADbOTELY bFECHTHDL Z b, RSN T
PRI IR DMAET D ATREMED B 2 0

7 v a7 )V L DOFEPRUIZOWNTIL, AR, BRFBAEIR L A7, RNHENRE )
bD, FRFITUTEH SN TORNEER ARBAER O — 204 & L CIRRIEHINE 2 6
TN D, TRERIBHLDRRRIE RIS 1 O KMEEA e IR O ZIZ L - T, £ OFAE
ITEEBIND D, SHOHETICTHEES 2L 6T AREMEN S 5,

HCFO 1233zd(E)

tEFunzoo7taf—Ry (HCFC) 1% CFC OfEWE & L CHIDICHRE SNz
HThDHM, OH 7 VNN K D RGIFMBLT L HFSTITE L 72 < | EEA~DH
TR OMIEIE R0 G D RN H D Z L E, BUETIHHEBRS L 2> T D,

Zhucxt L, trans-1-7 m1-3,3,3- VY 7 A Frr (HCFO 1233zd(E)) 133
Fl, L, 72 D ONCIRBE O A TR & L ClRaERRE SN=METH D, —HOEMER
BRCHERWEELLERL TS, 72, HCFO (k FrzouriduadL 7 1 v) i
HCFC O»—fE7228, C=C _HEiEA/ %A LT KAHEMMNEE O HFC Il THELL
BNz, ODPEIZMS T/hEV, Zilt, C=C “HEEEZA LTS (A7 427
o RRMea) ZE AR L, HCFC & XBl3 57291 HCFO & XL Tn 5,

IvERILTUIL

B R Lo T D RAATFILORBEWE L L TEEFE LTHWOATEY, 41%
FEHNERT D2 &b THENS, 7 kAL 7 UL (SO2F2) OKRZF CORLKIIT X
L FMmIER < (>300 ) . FERBREBRIIZARSOEITIAL L FEKEREEEZZ HNS (1]
E SN D FITEOER) . RAEANTITMAP T, EEMRELE 7 v RO EEZ HLNTE
D RN X DEREEREL B OBRSIIR SN TV R, 2B, 7 v bAL T UL
REREEICRT v (GWPE) AL THWD ZERmEINTND,

AL/ A=A BRTFIL

1-3 ik =7 F a7 F v (n-CsFol) 1%, MEHOREEZ UV —F—, FHEETOR
FL AT LOWHEHT: EDOFETO CFC-113 DREBWE DM DO —>Th D, KA TIX
HFEN EERHE KB L Z 2 v, EOHFMITBIFFBRE LHEINTEBY, ODP 22 b
T GWP B IEFIT/h S,

eEFREZiAOAL 71>
tE Rerviritaett 702 (HFO) X, HCFO (e Resaoa 7, tut 17 1) &HE
¥¢. HFC (E Fuvouah—ARy) ORTY C=C _EHSE2HET L7 V7 R bSOk
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FEIMSEEH

HELTHWOLR TS, HFO1234ze & HFO1234yf 1341, RinAl, =7 1 v L EFEA
HORMBTOREWE L LTHRBINTWETH D, HFO1234ze 12 L Tix, BAMEEESR
AR I, KW EEEZ R LTS, EREAHEMLEL. GWP /S0,

(2) AV UBBRICHS RKE ERHREXRSERICHT SR
OH 3YAI

A% HCFC. HFC 7 P OEENES A DKKFEMTIOH T U H N EDRISIC KX L
KFET %, £72 OH 7 VW NOEET bWt A Y R T v Y L OARRITK
B L QD LoT, OH 7 VA VRESEORMIN B A BfiE L, 5% 0B E
FHT 22 ERAY VEBIEORZE~DREZFMET 5 ETREITH S,

OH 7 VA MTBUSHED i < £ DORKHIRE IR TR | 72 RmESER O ZITHD
THURIZINE T 2729, OH 7 U VOEHFHINIES Cldkwn, —FH, R{REZFMT 5
LT, OH Z VN ZEET 25 Z ITEETHY . OH 7 ¥ VO EELCROGE

EHAB T 2 2 ENKREMMEFET LV OZY MO R THRUTH L, it OH 7
VAN OEREFHINEOHERSCIS B OHEKITM A, fERGEER 7 &b, EEFHINEE
FIA LB B2 CE e, ZTORESR. OH RBE & A4 Y O (JA0s) & ORI
EARBIR AT 5 2 & ARl OH BEREEGHINEZ AW -8l 5 b B iviz, JAOs)
A RBEIURGFT 22800, A U ERRN 1% 35 Z L1z A0:)IEHK 1.5%H8 04
HETHRIND,

HACFHNTAERR LTz OH 7 ¥ it KK COMERRSY & OIS THKRT 208, 20
—EBIX KRG TORAEZIRIZB N THAE SN D, #lHEOW < DO M TfTbi
72 OH 7 U /VvoEHEHAITIE, BlSh7 OH 7 2 W ViRE EEEET VG Tl S
HIRE L ORI EW—ED oo Tns, — T, A V7L (2-AFN-1,3-7
Hxy) 7 EORRIRRACKFEREDN R < NOx REMEWHIE CIX, Elllsh7- OH
TN BENEET AN PRINDREIZHTIEADITE, &0 BIG#H
ENTWD, ZOFEE, K NOx K FTHA Y FL L ofmikiFxibk#Eo OH it
ORS8O OSSN FET NI T B T E TR W AREMEZ "I L T\ 5, 72/ Tix, OH
7 VI NO OGS EZ BEEEFHIT 5 FIE B S, xR N T OH SUSHEDBIIIN

ITONIAER. WO OBMITIE, ER Sz OH RISHEXFHN & 4 5 SOSH T AR JE

MO TFREINDRISMEITHERTREL RDBRDB ANV SN TEY . OH 7 VL OiHRIC
BG4 5 REHIOWE DFED R SN TV D

OH 7 U VORI IR EIIRK P O &Sy (Bl AFvraarivh) & L—4
— L THWTAEL LN TS, OH 7 VU VOEERESLET ORI R L2 RizonT
i, BT — 2 0O RED U RBEET ML DHEEOWNTHIZBW T LA 72, RiEE

*OH 7 VD FEERARIRN A DN L > TERT D RIERER 7 L kKR EDRIETH D
ZEMNS, OH TV VEE L J(03) & ORICITERBEROFENSHFHEN S,
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PEDFE I TN D, CO X NOx OFEAEEDARHEN S OMALFARFED A T = X L OEfR DA
FoaENFERE Bbnd, ZOHRARHEIEEIGET D200, BiEET XDk
OH 7 VW NVBEDIAL 2 HEE L2k R, OH 1T CHs, CO, NOx 72 ¥ DA% O &
IR E RTE L, AR & Bk TRk OH JREE A S IERITFRINC 72 D ATREME N 8 D =
EDFE STV D, BIS, IMERUR DO HUH EITEEAA 22 WS T, g A4 2 A% 1980
FELYLZEET 5 & OH OREEREIT 1.7%BAYT 5 L 0T LVTHlL H 5,

v

XF B OO A TR T D IR O W TR O R T —ICB W T HER TR E b EE
BRRKIGRIED—>2Th b, MBI 54 v OUBIRITERERE 25 DA A
& TONALTF 2 A R T D, FRICHE O TR A VR TIE, VOC
& NOx 5T 2720, 5% ORREAY v OZEITIZ, 25 DIEYWE OFEERZ D
I EOENEBERRFThH D, S HIT, KGRI G SFRE A v EO BT E K&
ETRFDO—>TH D,

L TOMBESY VREO MLV RIZEH I 2R > TNDER, I—1 w30
b7 A U B OFRH TIXBAMER S, —F7 7 27 OFH TIIEIMER A IS STV 5, His
A=)V TCRLD L Ny 7 7T 0 KAV 3% << OHBR TEMMEM 258D 5T\ b, £
NENOHIE TOAY REIL, BlAIT> T DIEFFECONALTA Y VKDL BT,
EREHIR CAER SN A v O R EEER S B IRIET 5720, A U EIERIAR O ik B
KUTWDHUE DR LRI COA Y RED L RIZBhD AR H D, — 7,
TV T RNT — 2 ROEE I COMBA Y L DE=H Y T T — H DRI BT
% 20~40 FEHETOA Y OHINEZ OFINBAZE (ZFRD S Fv, WA AR 22 BN
FRFEERD HNRNEDHREL H D,

XU DA APREET, KR T ONALTFR I A AR LIS, gD DA D
MAICE > THEBELZIT 5, REEA Y DAL, SRR E L KT TRl
RSB 7> & KRB A~D A O AR b A KT T, SH%DOIRENREAT AOHM & AL
JEE A OIEIEITRAOTER 2 IE L, - ) SR~ A Ok & 4 N S
HLHHANEHL b D& TRIND,

B DR TR T T VERNS . A% OA Y U EOEIEIZ E 5 KGO 1T
WFAY RIS TS AR L, BT ORBIEHEIZERE VN E0RELH D,
L2LZED—HT, AV VOB D SRR OE(LN EHEA Y IR R ST 8
FRENTH D ETIHHE LAY, RIMREOZ(LORETHMIC IR E A HEERD 5,

I7RAYVIL

X =7 1 Y I N DR A RER A~ DT T, =7 r Y M &5 KBto
BGEL ORI NS EERE & LTy & A0 LT ELRE - TRERAIS IO SR S 8 e B9, A
VU TEREERE, FRC R TSRS & » TR S D =7 v YL (il
IR, AW E LG AT o277 vy L) SR8 E RTINS H D L EZL NS, K
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FEIMSEEH

TT7aY VOFRTHHEEME CHERENs =7y L (7 ey L) iZo0nTiE, £0
AR T 1 Y VORI E IR TE TV D EIEE AT, REICHIEET v
XEROTT 7y VBV T 2B S 5,

WAMRIE IR =7 v Y VOERICEE CTH S LT, ZOHEKRITHM OS2 R
LTWp LD, L Lan b, SAMEOZD IR T v Y )L OIS A 58S
L 0NFI IR S TR U,
ko7 a ) WREOEMZE LTI, 77 v 7 h—RoomH=T v W, 5%t
RIS EFEZ IR L, ZOBBAMEINIE D & PRI TSN, £ ORI/
OB E O EZ & DTV U AR RTFT 5, FRELR =T v Lz
FAET AT OV T HMD TR E RN IBFEL TN D, [REEITRIECKZE
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