EIMSEEH

| s=an

BERH1. ENBRICEINDBREADEER

RARICEDIAEANDERRLTER

AR L D NDOEE~OERE L Uik, 2MEARRE (AT, SBiEmfl, Ak
3mE) LR R OB, BER A, ANRERLY) BiEfsh T, —F T, H
HEWOD ZETHENTEX IV D RERIND, K3-§&-1121%, OFEEE 0T &)
OfF L LTHBET GREEBEER) L8AROBERE ., ORtHaRGeaofle LTeEZ I D
ARRE & SR OBRE 1 SORITR LTz,

XD NENTOI LY T L E T v OWIN RS 2 AFERC, DL 7L
LV UL EERT DR (k8 2F7 25, €I DBBEICRZT DL, %*%
T VRSP FROF OB 72 812, A TITERILEIC SRR D EEX b TWD,
%ﬁ%%@t&%?m\%ﬁﬂt&:/DB#iﬁéﬂé@T\@E;Ht%mUTmh
FEX IV DBRZTHZEEFRY, BRTIHEDOWREHOEFETHIL, DT 2~

3 ARG AR OFUE, 1 BlcnER e X I D3 RARIh2HETHD, M 3-&-1
DO FEICIE, 2FICEMREROTEHEOE X 2 0 D ARICHLERFER 28 L7223, Mk
IZERAMRIES BEN D7 B X I U D AR ESNS,

—J5. K 3-&-1 D EBRITRT LIS, AR OEE 5 L AT (RLpE) 25/
TZENRINTVD,

FE~OREER N X 2 D G BRI OE S (X 3-&-1 » UV A~
Ty A) ITREHIT D (EX 2 D ERUICE L TIN5 & O mfE 6 Btk
%) 1F Mo (RF 2 A7) ITRFE L, SAMRIIR LTS ED @ N TR
D% L-IVIZET HREITELS 25, BITR LEEHHRIZAAREIZONTO LD THY |
é@%w&%Ti5HUtE<@é&énfwé(UM@E&wsz

Fio, BIMRE B L D EEREICBE L X, X< ERLm BB L, BRAMILIRE

DREGE L L THDHIORBEPRICEE TH L Z L EEM STV D,
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200

EXEOHB LI

BH ()

2 4 6 8 10 12 14
WArFyo2A

3&1 UVA Ty 7 REEARICEZ2EEOH (AAR)
MLOEIZ LY EE~OEERVCE # I D GRS HERIFMIZR R 5, KR Lz gz A AfE (LIMED
(RJEMW 9 T 5 LR 22 /DT E) =25mdem2) IZ2OWTOHDTHY, BARANE G E LI
FETERNWZ LICEBENLETH D, B, BAANOHAET, A AR TR T 2
PEDMEVY,
(H#) Environmental Effects of Ozone Depletion and Its Interactions with Climate Change: 2010
Assessment (UNEP-EEAP, 2011) LY

KIBENRIZES DNA BE“A" DIL—IL

{57 DNA (deoxyribonucleic acid: DNA) (X . #E & UV CTES L2 2 ROEHDORIZ,
TEEREOBEOMAD L H12, 7757 = (adenine:A) & IV (thymineT), 7/ 7 =
(guanine:G) & > k2 (cytosine:C) BNFELFEAL T, MBEAFKEOMHT VD, 2FD 2 K
DOFFEITAT & G-CO2FEDFOORESFTELNTW D MIEN SRS 5 & & ITIE,
BRI TS, 2ROBE LD, 1 AOKE EOHIEN ARG FANZ T 23, %
7z, C 7R BIEMHMANC G BFEORE, HEATL R CBEE TR OMESAEEND (X 3-&
-2), UV-C & UV-B (T 1 RO LI5S C-C X C-T IR L < WIS dv, sl &
DFEY > T BHRILTFEELORE C=C & C=T & 725, ZNHEINRUT L D MEEDE T,
a7k R 9 BIK (cyclobutane pyrimidine dimer: CPD) & IEEILTW D, FEJEM
faix, R 2207 T2 OEE IR I Ll 0 ITEBE T AL R > TV DH R, E0HN
LWL EETR LTRIE T, Mila R o2 L Tk biewn, 2L xiX, C=C g%
7% LT DNA Giatad 5 & C=C OIRMNZ A 23[iE > THRA S 5 ATREMEDS 50% b &
Do ZHA. A D—/L ERETI, AR AR Ot T D RGO AR FIT SR R
COHALEBEZ BN TS, EOBEBEFICERNEL LT, BEREL L ToNEL
(DT 20 B EN D, o, REEBERME, RINAE, BN 40 I A0 ORAET
%, mElttE HARTIE, &g O S ERELHERFT 2720121, NI S O8EIEES
H MO CTHELEZ BD,
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o IELL\DNAS L
A’DJL—)L

NS
« BIZFEHERT HDNAFAdenine(A: 7 7=), (
Guanine(G:4 7 =), Cytosine(C: hV) &
{M

Thymine(T: FIU)DAEDIEETH S,
o BHMREIBUTDNAIZIZS /0T 2 RI2 81K

(C-C, C-T, T-C, - TE %, HEDIEERIIC

DNABBAAE DL, “C"DOXRAIZIE “G"TIX ‘0 oc
A B HI50% DREE TIYAEN S, ChE Do by
“A"DIL—ILERESS, e —
DNAIZIENH A EEDIEE "‘
ADIL—)LHVRIET HRA b

@x@
Q THc=C Q o MRS RMNEAL/NR K EHIETILEEGF
Q - ERAEE L
— ‘(7‘ A)@@O— )
@ 0@@@ « NREIDKXKELNERBIILEETO
el

RENABREBEEEDD
g5

X 3-&-2 “A”ON—)v

ENRORM~DER

KIGER MR T B AR PN S D R OB I I S VAEMBIS 2 EE T 5, F712 UV-B 1%
&R DNAIZv 7 v 7 % U 2 (R (cyclobutane pyrimijine dimer:CPD) % 45K
THZETMEEDELY B2, B TEREFRT D,

HOEFZAICKBENMEE 20~30 3 bIn D & BREEE O EEDNIRS 720 456
6:&%%60#/A~/®%i@fﬁéoﬁ<@é@i&%ﬂma@%%ﬁié%@ﬁ
2, ZOF &%, EICUV-B ICL2REAMMBEOBEFIZELTETH D, HITHES

WEESNDD, BT HEMELIESEL2ME (TaRAX 7T 0T 0 o0o—f{LE
F) HAERKL, MEEHEOT, RKENEI b2 obEl, Dl b —HIxEET
DENFI & & Lo TS, Fo, —ETIIHRENRLS bW bEDENE (BOEF
TAHDKEIERREK 10 47) ZEBFET TROD &, TEBZICIEEIZAET T 5756
LRI D, TORKANMIZTND L, BIoFICT SADEROWTND 2 LS
BINTND,

KIGEIMR A O T T2 /E R, 202X 5 &7 U7 AT E LT IR, Bi
il CIX RIS ORRRIEACAE, BT ARED B YA LiE, FIZIXEMEEE 2 A RIX< 8
RIE\i3T 5, —J7, IEORW UV-A (X UV-B (bl L CPD AT o—fRED
FIVER L7y, $£7-2, UV-B & UV-A TR b HhiT, Milaofx42£ 2 %
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ABRNRERFEAUVTHNIALEL

FrERND EHETHESLFORIZIE IR LD, 2F 0 RBWERNPESL->TL 5, H
KANOEE, HEEFICE Y RETIIA T = NERSHINEREIZR DD TREN AT
# < 1980 FLLRMNZIZERIMNR D B ~DREFEREEIZ DWW IR, —RISIXE & A R
b Tniemolz, L, 1980 FFRICAD & 7 a v T AL L D4 Y VEIHEN & > )T
L7 DRETHEINENEEEIC G % 2 EEENER ShEDT, £, BRATHK
J& A DO—HFRIO B HAGIE & FEEN D AT AJEN BRI 2 TE 7, RO A —2
RZ U7 Tld, HEDOHTF EBICKGENMOFEEEEZHZ ., I DREEFDH
BT, DRETH, 1998 FICITREETFIR, S THXE] OHEANHIRS L
2o BEZR U< LT, SAMROBMEIE BIC L DREE, BT ZENTE 5
DEAIERTH D & OGN G DREO K EREMOM T 6 5 - BRRFEI A
DigD, IR LDLDOEENEETIEATONLL LIRS HICESTND,
HEERTH IDN—FRIERE LTENLDL, BOATIE 20 50l 0 6HE0F
HEHFITOT T, BMOHBET 2B B LIZEEIC I NGO S, Lok 30 i A0 H
Haaw . g0 BYERES (RIRMEALIE : R EARIEKBRBICTELIWEDOLH> 22 E
LI LI KRRUE ED/NS e, OB EORIE) 2N 40 2 A LIRS 5, SEE(LEER
/NS BRI S E A ZITRIEE 60 w0 80 ik £ TEL TE 5, milinlE
FZOONETIE, 1L OEIMRRKE D DRI TV D & FEROBEMFITE 2 T
W5,

RARICEIREMFDAD=X L

FIEIIERAINEIZH D | IR ESCREGEAEY ORAZRIET 2 EER2E X 2> T\ 5
SRR & DS RS 2 2 Z ERRER I N TH S 30 UL ERNEE, EE%@E
MITERIZOWTOH LWERASEET N TV D,

RN X 2 IR N 5 R S T2 ML, EEFIEZ & — 5> MT L7z g ami b
PGS NTe, AR CTE LT~ ADKRERALEFRREO~ 7 AEEICBET 5 &k
FOSIZ X0 SR SN 523, Bl OE B AT SRIMR 2 BB U 72 g3 5 L &
MIET 2N HE SN, TO%, KEICEBMA SN{LFWEICRTHT LAAF—K
Ji ' UV-B ORTIRE THHl S5 2 L BB B S vz,

NS OMBIRISIE, AR EIR OB 10 B BN OB G SR Tl & 7223,
ZNLRETITMENIRE X 2o dz, DF D, $IMREIBOT 10 B 2R X 5 & hlzh
BIIWE LTz, BICEAMRENDEDOEAICIT., RIMRZ IO IR L -4l
RISZR L, KRETIHEIMEEZ B O TO WS CH IO BE S, 2 Ol
BT, FRICBWTHRIERIGEZH Y T o7 v ZBORERENEE S, %IERIG%
MHIT 2 LB T Ly —T filaPFEINLT-O LI TEZ, £/, 20
RISDB & 4%, MIEE T DNA OF, 52 \WIXRITTFEE L ik 2 Ml 3 2 @ =
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HFFOUR =V K DD EE R L, REGMID 90% LA 2 5w 5 A bias & &
B S DY A Ml A (RERMED T WE T, {fE-o7cMifd B S ofh, 2 <13EY D
M@ E T CEDBMEAEEZD) O—DOThHRERGEMHT HIERA =R
IL-10 (f 2 —mA F2-10) 23D BRI &, SEmbi s cifiEgd 5L BEA6nT
7,

ZDOEMENES, BIETIE, ALMREAFEET 591 A O—FETh 5 RANKL
(receptor activator of NFkB ligand) 73 Z$JESG 1IN L (UV-B BRI & #9009
%), Bk D T 7o 2D RANK (RANKL 23/ T 27 v 7T 0L 27 b
D) B LTI TN AMRAZRIR L, SERISZMH S & 58 & 287> IL-10 2 4&
R S 7210, SRR EE RV K 5 I Z5ATe U U /RERTh 2 4mE T Mg
(T-reg) A L AEMEINEE 5 L HFEI TN D,

RARICKSREMBZIR

AR ORI R CADREEIZ S 2 2588 L U TR b BEEAROIBYYE~DOFET
b5, BIEETIC, ME, BEESS T 4LV ADRYEISH 2 MR OIHEI B F A, /N %
FAWTIA fFFE S v, S8 CROYE (X EREL L RN T2 2 L AR ST\ 5,
L L7, NERRE UBYYEZ 755 S8 203 MBI TE o, JEER
WRNRFEL o> TEIZ, TD—DIE, ~RAY 4L AT K L BMEE O BFF N EEIMRIT
SBERICHRERTDHZ &, £, HLHEEY (VA X B REN A DOFIE b AT TBERAL
CHFRTDH LR ETHD, 1. VI F L OFHEREITT 5 RBENFUAEAICE 2
DEBOMHTING | RAMME BT L Bl S L BARGREOEER T Th H NK Hifa
TEHI S D BARFFR D 4 L ZITRET DHURMEICITRE L oo L RES LTV D,

RO L D S IR OB 22 e E RS T 5 7 LAV X — KR AT 5 Z &
5. BIETIIASR ACIIMLERE CIIRVNEEZ BN LR TETWD, %4
MCHFEINLMEINE T Ml (Treg) (X, KORIEHRED B 73 DMK/ 2 8T 5
FERAEL 25 H CRIERICDOFRIEZ MG T 2 & 21355 2 &b, SIMRIC X D K E D %RE
PIENI R G %90 U CRRL & 2 ATREME DS & 2 W B ISk 2 BRI SUG 2 W81 5 7o 12 B e
Brb&ExoN5,

T, AR K D REIENE, BERER AT S OB b4 U WK T, g
(CRFE R OGN & DR T d 2 HAMBBIE IZFRE L2V OO RTREME R H 5, A
JNT B T2 D E DB D & 5 BIB N 5 2R B B BE OBEIX. 6MED (f§29 -
THERSRDEDHNEED 6 %0 UV-B &) OKERIICLY, BEIZBW TRIERIE
B RET NN ZAHREANED LIZ e b Z Liainx, KSICHEESNLIERD
ZiZEIMER (RANKL Z%8) OREND7R< s 2 ERRERISE T 2842 b
IL-10 DRI ORNY . TUAF—RIEHEELTNEEZ LN TWD,
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BEMALTIZEDRNRICEIERDRL

BEEATHRIRDRLT NI A TONFTEERETHERI RIS WEAL TD NI, FEOE
ST 2 fFIE 8 b REMH 22\, UVBICL 2B ETFOELR RV AR
RDIZK WA 3FIZEEL Y, 2O OfRERITEIME TR 20 LT W AR 22D
I WAICHAR, AR L DB R AICRB LT W L 2RIEL TV D,

UV-A OFEH
1) BEARFICHT S UV-A DER

ZNETHY VBOWD BN DREFECHERDARERICE 2 D BRI TE
7o KEFSRIMRZ IR OVCERE 2 2B 12 IS X 2 G O BMERUR N EE S v, ZEREFoE
IENTE, ZDO—DOREABRIT K D REMFEITH 525, UV-B BN ZiHoFETH Y
UV-A 2 L A 5%EMENCE LTI UV-A 12 UV-B T X D5l 2 FH1k 35 & o@iE S &
D, FEEOETHERNBSIPN TV, UL, T4 UV-A 23, iGHRRE 2 L7- Ml
FEET Tl <, BEBEE @ E UV-B LREROELBE O DNAICHERTHZ &
B OETRD | RERP ALY I OFIEIC B IR AEA TV D ATREMED 5] <RIBS T
=

B2, UV-A X UV-B ICH~ #iIRIC/E < BiX 40~60 5 H %< . £ THLEO Y RITE
WTWAH L, RIEOERD EIEIZ 20% bEET D, BT AZFZBRL TA-TL LD
UV-A Th b, KO GEEMmEIsh R 2 R ICE < RIMREL BB LM+ 25 L Hx o
FeF& O il i UV-A 8 UV-B £V B3< BIE LT D Z & 2R3 BFFER R0 ot
HINTWD, KEMD LblL UV-A DNEEER ORI X, UV-B IZREOA
LHIRICB X T DR L TV 5D, 25 WZEIMRO N EBL/ERIIZEIRTEL S
IEVBERNEERBHE 2 L TV LD E STV D, T CICRIMEDNIE RS 25 L
TLODFRKERDAREME LR O LN TEY | SRITKEHHRR E U THEEREERE 2 )
(ZHIEHS 2 DD FED X —5 > hD—2Th D, UV-A OREFFE~OEWHENIL-> XD L5
FENGEH SN TE 724 B ERIZE > TUV-A SRIZEED DI TBLET- T TidZe <,
KB REOME N BEELZX HILD,

2)#ilaEERIcxHT S UV-A DFEHE

UV-A (315~400nm) (X, UV-B ( 285~315nm) (2t~ DNA (ZHE4 1) % 58 S 1349
1000 50D 1 550 AS, HiIFIC/E < BT 40~60 < HWNE L, EHICAFETHLEED 24y
D 1RBIZULNMET LW, BT A Z2HZ#T 50 UVA ORETH D, MNx T, &K,
UV-A ZI8 O MII T, EETICERH > THRHEOT-DDOY A 7 VI E SRV T,
EERTREINELS , BRTICERPAECIHENE X L 0nbiltTng, 2F0, KE
MAZZRDRTNEEZ BILD, ZNOLO/REND, UV-A ERITREREHER S, &1k - &
HTBAICE o THEEEZILND,
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RNAREBICEIIB~ADEE
BORIE < BBIZ K DR~ DB HOWTIL, BMEDEIMRANER DIF, ANFECER
R0 BTV D

FINREIZEE L Cik, UNEP BREEZEGHE L E (2010) (I2BW T, RERAWNREIC
DWTIHESMROBE 5B 503 Th 253, EENRIZ OV TIEMUE B0 R T 5 2
EERTRTHBIIEONTEY, £/, BETENRICE L CIXss & oBEL R~ +45
PRAELIT /e E LTV D, FAMEE TR, BRAICELTH, KEE~DOIX B EER
UAZERTHDHZ EERLTND, ZOIEM, BB L T H MO 52 Fe
EhTW5,

IRICkT 2880, KB LOENBEL Y b, BELUIRE L7280 F 5N R &
W, XIEBOHFEICL VBRSNS, T, [UEELOEELZITDHELTWD,

AR D SR 5 R B

SO/ DR DIE < B2 WET B ITITRBE e T 5 2 & RIS, 22l
FATTHZEFE L, IRICEERG RS20/ CTh 503, EIMEEHTE S 6
S A HPET T HFRE D> D O RS D3 TROIGET CIIIRDOREL FITAT O MERH D,
HTABNNET T AF » 78O A TRITIE, IR v O L XREL bbb L9
7o TETEY, F 77 2TiEe< TH UV-B B O KO UV-A Jd o K %
WL T D Z N TED, B, LY RAOD/NINEOSEDBIZH DN 7T 2D,
A B OSSR AMAE 2 HIRICA D ATREM N B D, 2D K 9 7ele, DR\
TAENTTND L IRICADHOEN VIR 2 DT DIEALNEE LY REHE, 28
WNE(LTDAREMEDN S DO THEBENLETH D5, FOMEE T 0y 755V 7 h - av
X7 L RIIAREEREE ST, DWW L AENLHEAT IR IR L CIRZ %)
RINRET D,

SAMRIC K DIR~DEEIZOWT, A Y VEE & OREIZ SN TAH D & 1989 D
UNEP B85 SR VE Tl 4V V2 BN 1%E 95 L. ANBEORED 0.6
~0.8%MT 5 & THILTW\WD,

CERAMMRZR S IEK B LIZBRICA OGN RO ARORIET, Fm2 EFHICKFOBWEFTiEx 5 [FH )
ﬁﬁ%o

*IREROHF OKEERED Z L2, ZEO—HTH 5,
= HHORHEHEE S CWAYBHOBETH HHEEN, BEE (OB LL) OFNLRBICEZAFRIRICAD A
AT BIRR

FTHEO—EAE A E o THEY LSRR,
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EERH2. RNBIZIBEBERBRRADER

RARICHTIEMOREAD=X L

UVBW% b U TR AR RE R IR D TEARR UG 2~ T, 813 UV-B U 23kt %
ICBE T 5 Z LN TELN, WEWITIBET L2 N TERY, LrL, Zhafiio &
W%&Um%ﬁﬁ%a@ikh&@ﬁ%i MR AR T DEBDA = AL % 5

TW5,

DNA, % U378 J8E 72 & OEMMERHC AR AR 71X UV-B BT L T—f%IC
BZMERE, UL, UV-B REEICY -5 Th, 202K —# LaNEERRICEET S
ZEWTERY, HBRICHWZIZE AL OEWTET, UV-B BTSSR 2R 210 E
MOEREZFHE L., UV-B BRPEOHOEE R ARYEICEET 5D &MHIET 2 A=
AbzboTnD, MOBESOFE LT, EOREIZHLLILY, EARET LIV v 7 X
J@ 2 ST UV-B IS b SN ONEMMADOHREZMO T bbb TnDd, L
MURMR D, 2O L) 7llEfciE % 200 < <o TNERICEE L 72 UV-B 12 L > T DNA I
HBEEZZF 5, 2k L CImmIE DNA OBEZEET 20 ONDA T = L%t
S TW5h,

DNA [Z¥IMER RIS LD Z LI K VRSN /T 2 BRI ) IV ~—
. UVA~FANXOBRREBROEZ =R LX—L LT, A ~—%0l+ 58% (DNA
photolyase) IZX > TEEIND, £7=, &9 —D>DFE DNABEEN TH D (6-4) K
FEYL., BIEICRFRORERICIVAEES NS, b MNIELLOBRBRET, 0L 5 iE
EWEE -T2t EBEZ DN TN D,

EPOREAN=_XLIZEZERRADEE

UV-B %8S S CIIEEICE SN D EMEMAR OMNEDLY | 1B & ERMER R
OMOHEENERNEELZIT 5, K5 ﬁ&mﬁbohm%@%iriﬁ%aaaﬁiw
Lo THREE LTOMANR D | BIERIINI TV TwE R EOWMAEWIZ LY+
THIFT DAE— RN EDL, ZOX D12, W UV-B BT 22T 25 &, B oOrELE
RMAEMIZ L D 0RNBEN L, B ~O RS & TIENTORBROWRICHEL 5 2
DT, ALV TORBIIMYICKRE AL EOIZRY 55, 72k, RRSEOHERE
D—ERIXE R A~D UV-B it 0B HA 8 ;5%@%%5 UV-B it 23 < 24,
— XA E BB Y 2 B D RIT D7 DN, I KREF D CO2 NE L BRIVITER
ﬁ#ﬁiéoLk#of\UVB@W%EkC%@H%@v«wiﬁ%@é@kmamm
BlEMEOmME ZHHT2 ECEEL R THA I,

Rk 7z kS, UV-B ICHIET B 720 O OZEAIZ. WD 7= 1% D3RI
Bh B2 DARMEND D, SEINRIERT B AR O %%UVBW%_mzéiohfé%
OEENZELIE, ERE DR LRI b d LI fbsETns, £72, UV-B
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T R OMAEY O EZLSELR, ZhLEBEOHR ST SICHEL S
295, WHENEBEREHIZS b I D EREFEMICHEIN D0 Cesfig) . MEm L
5RO RIT O 53 FRAEFE D ZALITFR O AERER I I 1T D IR FEFRHE & SR FRIGERICE R kG
Rreblebd, 2okl ”%ﬁﬁ%i%@ik%(%”ﬁﬁ)&ﬁ%%@%%i@w
bz U CRIBRIIC . E7IC K20 Otmfik) Zi@ C CEBEMIC ORI E 252 T
W5,

RBARPCABRELICLIED~DEROH

WEEER, IR E UV-B B33 L <HEIR LT % i iR ikl Cladd o (L 23 B
BEDOEALITIBN DN TWRWATREMEDS 6 5, R KRR K OF K F G Tld, HaE L~L
@ UV-B B OBREEIZIE S L WD HE . A VTEEEIC X 5 UV-B B L~ v B 57
(&> TREZZTTWD, UV-B SO ORI T 5~ A T AOREITEE D%
AHER) NSV, EBOREWEL H D, KO & &6, RO b OMEI
PRI ARER DB A2 T2 6T ThH A 9, R UV-B NS BB HEICDIZ ) SV EED
R 72 & O TIXZ DO FREED & 5,
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EERH3. RNBIZEIH5KBEBRADER

ROARICKDIKEERROEEHRET

ELHAMOFBTH, UV-B 2SKBARERICH L CEOEEMEOIKT & AR E K O
BEECRDEELZEXTNHZ LN, TFEETOESZ L OEMHSCREIZB N THL MM E
o T&ET, ZOMBEMINIT VT NOHWT T 7~ REEE, (ERilits
Y. WuNEW TS s N BT s N BEBSEOSAE, BICHAETEEND,

AEMAEFEDIRTIL, BWEHOT X TORBA~LEET L2 L1000, MO L O
RER OREIEOHRBIC AL 2R T RMREM N H D, F 7o, A EREOIK T CO2 OUFE~
OWINEEDOWB A% 1= b T A REER S 5.

IKEAERE R~ DEIMRE O BT R ARFT Do R D LICHEAFT LB O
ERZRTHRE EHAZ b)) 1 E, EEE &I UV-B#EED D UV-A fElk~ & ek
BIEIZ 3% (Neale & Kieber, 2000), {EF A7 hLidxt8 & 3 2 MBS
FEAEBEIC L > TRARY | ERBRICE T 2REBEBENMENZ L, IO REREE TR
O, ZOEFHIFESCIT R D,

BARICHTIKEERROMEAD=X L

KEEVERERDO NI T VT 77 7 b aE&teidat | il AR OMY & FEERIC,
HARRINIE (A 2 ARV UART X 7 B8) ZHIRNICELR T 52 L8 TE 5, BIEE
TITKEARER TlE 19 OSSN E D3l SV TV D, N—LT L = TV T )L -
7 b—24 (HABs) *& LT X< HBILTON LI E B TSR E 2 h O L 0 %
SEATEY, FLARBEMT 2 & MIRNIZEINERINDE # £ S ¥ TH bl z B4
W3 s, 220, 2OV A7 U —r b UL TOEEZEBRNTEH L7=FIEER 5T b
DHREIRTH D,

UV-B OEREMERA DBERME

KEERERICHT 2R MBS L LT, UV-B OFEE X< ZT 5K DORWAY
D, KOSEIREICHE ZEE COKFIZER L TS Z ENRFET LD, WBESCWED A Y
T AL (R OEPEFREEBKE) OFERIZE D L, KFTO UV-B, UV-A, KU
ARAE NS (PAR) *0FEi@IT R . UVBIEELEWVEE TLER LRV &35
EMCEN TV D IRFHEOETRIC L RO A KIERE™ Lok 2 REIRATE (0~6m)
WTIIKDRERE T 5720, W77 7 b ik PAR WL L TRERAETT 928, &

FON= AT T AT T— bl iE NI o THERM T T 07 MR ETEBE R A ER L,
Harmful Algal Blooms(HABs)D Z & T 5, HERITAREILE L T Tz,

A RANES (PAR) &iX. 400 225 700nm OO AR % & L, Photosynthetically Active
Radiation O TH 5, F7z, PhAR b\ 9,

KRR L1, RECTKIENRMICETABOI L ES L, O LEBE TETIIKDOREAIFEZ VI
<y,
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J& (0~1.8m) TiX UV-B 022325, ZOREORE SITKOERE OBEITK
79 %, UV-B I EOHEIC L - T, BHEME EREES > DM~ L BB T 5 AlHE
PERDHY . ZOZITEEDORIEKTD CO IREITHEL 52 D ReMERRE WV, BITE,
PEIRA 2B L7 UV-B O B2 H i+ 27 VBB T 5,

FREEERE®RYMEUV-B OHRENEE

W7o 7 b eaOREZSMNER LRICE~NE LN T U T2 X B0
L DKRPIZEEHE L CRAET 2 HAEFAEY (CDOM) (X, UV-B O/KH T dim 4 5
Y EE, UVB OFBLZERT 5, ZhiCk-> T, KPTOERAEERBML, Lo
T CDOM OH#INCH S+ 5, —F. 2327 7 U 71X CDOM D4R HIELS BH Y &H > T
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