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i - b I - R84 O 4 B
PR B Ok UE K [E EFERHE R E L (National Ambient Air
Quality Standards) @ 2 &k %% (Secondary
ambient air quality standard)
K PN 3EE S WM #E D= O BHIEfE (Target value for
the protection of vegetation)
W ik#E OO O R HEIEM (Long-term
objective for the protection of vegetation)
1 J B 71 A ERERKE K% (Canadian Ambient
Air Quality Standards)
o [E] ** e NRICTEEFEE RBERKQELEE
(GB3095—2012)
fia Bt WHO BN # % & RN > 72 o K< E 5 # (Air Quality
World Health Guidelines for Europe) ICB T 54 Y > O
Organization M BIZET D527 U7 40 L X)L
Regional Office for (Critical Level)
Europe
=== F KRG HE (Ambient Air Quality
Guidelines) (BT HAEBRRED DD
7 U7 4 v LX) (Critical levels for
protecting ecosystems)
U 27 Gl | HERMNEEEZES RHEBEESE K75 %54 (Convention on
B @ FF i $5 | United Nations Long-range Transboundary Air Pollution :
fa Economic LRTAP) ®» 27 U 7 4 )b LX) (Critical
Commissions for Level)
Europe

AL, ERERNERERENNTEELZ ST TR,

R EE, RAREMBETD 72 oMU, H U T (A RREX, FB X kO T ok
ik, “Hx DT (BERK, BX - Q@ - EROREMX, Xk
R oRoEEEEZZEAEREMNL TV D,

RRERLEL SN D HIX)
X, T3 K& O R A HEIX)

BECHEENREEL TCWVWLIREESCTIT VT A N LNV OMELZFR 2~F 10~ LT,
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#* 2 KER L ORI OREBRGED IO DA DIHE

e DB ST R Fepn it ﬁ%%;é; = E‘fgj’
KE EFEREKRNKE R | 2 kA% (Secondary ambient air quality F H s 8 BRifE o 0.070 ppm BT OFXIS | 2015 4F
# (National standard) &%, EPAEEOHEO T, KxJ5 R EALE 4 (il A F~ A%k, (2020 4F
Ambient Air YV X DB E I P SN D RN DA D 3 LA TEW DI EAR HE LT
Quality tE4E (public welfare) Z{RET H7-DIT, 2 (NMEEOLR# % B K. EoRBE | SUERL)
Standards) @ 2 K & MEFFAS LB 72 6F! ML Uiz 1 kA B
IR UE (Welfare ~O¥EOHPHIX, —hbzazEien D IZRIT)
(Secondary NHIZRGZ2WE LT, T8, K, 1E. flE,
ambient air ANTH, @, BAEAEY, R, R, KE~O
quality B AEM~OX A=V kOB, BE~D
standard) =W OISR A FEECE A O S0 v =L e
— A T ~DEER S TN D TF2)
RN WRFEDT= D | Target value &iX, EHIMIC, AORBECRRES | 4V v 5 4E21) AOT40 (5 | 18 000 pg/m3>h | 1EM DL &K 2002 4
8F3 HAZfH (Target RA~OEEREELEMTHZEAAME LT, ~7 Ho 1 BRE T, -H RN (2008 4
value for the —EMR E CIZRREZR RV kT D Z L A BiE L MBEH) % DIRiE A TIEA
protection of L CRRESNZL-UL (AT 2010 4F) FEEDWE
vegetation) 72 L 9F4)
fa¥iR#E DT> @ | Long-term objective &1d, Z DIRFEERIG ThHiL VS AOT40 (5~7 H® | 6 000 pg/m3h YEY) DI EAK
W BEE X, ANOREESERESRICEZEN R EE AN E L 1 FERME D H T, A REAE

(Long-term
objective for the
protection of

vegetation)

5 AREME DR & BITE OB F 5 RIS & f
INDLZRZPAY VIRE, ZoBEL, Wio L
NI R TR TE R WA ZERE . ADREE
LERBEOMRN MRS B E LT, BHIMNICE
T _REAETHD,

) *

DRk

*Directive 2002/3/EC 125115 AOT 40 D EFH -

PR U 7o iR

B W N

Clean Air Act Section 109 National primary and secondary ambient air quality standards
Clean Air Act Section 302(h) (42 U.S.C. § 7602(h))

Directive 2002/3/EC of the European Parliament and of the Council of 12 February 2002 relating to ozone in ambient air

Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and cleaner air for Europe

i g — 2 /SR 8:00~20:00 T, BEfE 80 pg/m3 (40 ppb) Z#A x5 1 WfiME o By &




* 3 W HEHEOAY v OBREEYE

e, A ES K ferm fir R IE]
UE
F | T ARERKE R 71 F A ERBEAR L 1999(Canadian I H i 8 BB D4 |63 ppb(2015 F%h) | 2013 4 6
B (Canadian Ambient Air | Environmental Protection Act, 1999)® § W _EATHE 4 A7ED 3 |62 ppb(2020 E%h)
Quality Standards) 54-55 O TIZEH LN REEBEETH A 60 ppb(2025.1.1 3§ 2019 4E 7
. ENOE b O &L UERREZ X0 RE %h)
L. RREWE T E h a2 5257
HDOLHO 5
HE | ERERKEEE (e N RICFESRERGEER), (PEAR | Y v 1 HeK 8 FFfHEY) | —#% 100 pg/m3 2012 4%
ok (GB3095—2012) FERKIGRHRE) OB, ATGER T #% 160 pg/m3 (2016 4F
5« AAREBRIE O OSE, NMED R 1 FEfEE Y —#% 160 pg/m3 tifT)8
DOREED 7= DITHIE % 200 png/m3

*H T, R F A & BREEORGE B B THREZ 431 T,
FEL, KRBT ) 72 oL, —HT Y7 (BAREX, B EOZ OMBSRRRENLE L SROMX) (2T —fk, ZHo U7 (EEX, g3 2208 -
EROEAHIK, UMK, TR OFEMHIX) 123 RO EEEZ T LT\ 5,

Canadian Council of Ministers of the Environment (CCME). Guidance Document on Air Zone Management. 2019.
Canada Gazette Part I 1242. May 25, 2013.

Canada Gazette Part I, Vol. 153, No. 26:3198. June 29, 2019.

BB RSB ALY (GB3095—2012)
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#z 4 WHO, =2—>2—S 2 FROFS OO0 VT 4 H)L1b~Ub

1GU IR L 12,

7= 1.5 kPa UL )

J: 1] = /\v = \’\‘ %}'LH—'—’
Wi |20 7nnveorofiosg | RV 7 VT AR R fri i el
WHOY* IVT A AN T VT 4T EE, il | A2 | EMOIE 3 Ao A H 3 ppmh 2000 4
LL THE, MW, ERRETITE (daylight hours) (2005
(Critical MR EoL v 72 —~DEEH AQOT40 i, 2021
level) I ERBNE U SRR B 1EM D AR R 5 HEo R 0.2 ppm h FEOWGE AT
% & BEOH BRI TS KEITEREE CEBHEF | AOT40 A RZ7A4
SN DR FHY I E T f74 1.5 kPa Ai) (N EGELY)=7
TEM D A1 R 5 5 HIMdHH 0.5 ppm h BT 5
HRURTE (R R Hfaze | AOT40 RLHE7e L
1.5kPa Ll |) 10)
AR 6 AEORHF 10 ppm h
AOT40
F-HIMEA (Semi- 3, AMoHAH 3ppmh
natural vegetation) AQT40
=a— |AERRHED | N\OFEB I OERBREZERL | 4V | HIK 6 » H» AOT40** | 21,400 2002 4
—F R |0 r VT | EEENOIRET HT-OICHEE pg/m3-h
A AN | T REFIRROETH 5 F5E - B SRMHE AR 3 » 4 ® AOT40** | 6,420 pg/m3h
1t1 17~ -l i
e R e TR 3 70 AOTA0™ | 6,420 pghmoh
protecting | X —~DEBENIH ERE ATIARE (S *% 3.
ecosystems) |WEU B AHREMED & 2 L BIFED fg%;??ﬁi: ﬂé;;)/j H |5 H® AOT40 428 pg/mh
: AL IS THIF S 45 R {F O RkEE CFEIA | 5 H o AOT40%* | 1,070 pg/m*h

Yoo —U—T 0 RO . KAERBEEYE (National Environmental Standards for Air Quality) (ZIBMAIZED b-FEEE, fReHT. KRERRELEL D LEE 4 2WE 2 %5
L. ARER L NEEOREOREDT-DIZED HN TS (KEBREEEIIAREREL TICED LR TNDS) |
=2 —V—F 2 RO AOT40 : 50 Wm2 LA 2K A H80 A I HlE L2 BIME 85.6 pg/m3 (0°C) #2725 1 BEEORMEEIES # B L - ARG E

9 World Health Organization Regional Office for Europe (2000). Air Quality Guidelines for Europe Second Edition.
10 World Health Organization Regional Office for Europe (2006) Air quality guidelines. Global update 2005. Particulate matter, ozone, nitrogen dioxide
and sulfur dioxide
11 Ministry for the Environment, New Zealand. Ambient Air Quality Guidelines. https://www.mfe.govt.nz/air/air-guidance-and-wood-burners/ambient-
air-quality-guidelines (2020.7.13 &)
12 Ministry of the Environment, New Zealand (2002) Ambient Air Quality Guidelines 2002 Update. Air quality report No.32..




#% 5 UNECEDOFY D7 VT 4 L~

i VT 4 BALSADEEE S S | VT A DA RO | | T
UNECE WAEDT-HD |LRTAP 3 —7 RV iEEH 1355 2 KB\ T IH] [ AV v FEE W B — A R— 2017
7 VT 4 BV | BERFEH TR EMEN T 7 a — T TR - PODYSPEC (ZA¥, Uy |# 6~%F
LUL HERDHER 2 BEICAIL, HERITBRRVWE DI HAE, b~ BT |10 B8
(Critical T5H] Loyvkxi, BilaToE. AL W, 4 . R4 hob | i
level for RRAFLIFEM R ED LT X —~DEENIA PRI DO M = -5
vegetation) | EHRENEU HA[EEMENH D L BIEOMLIZHES JB R S Mk oD
WCHIBr S D RRTPG M EIREEE 213 v FRASf . TR AEA R, Hy
Z —~DFEFE I & 14, HR I S i D — AR AR K
B M)
WADTDD T VT 4 T Loyuid, BIREAE & - PODYIAM (Z=1E¥). #f
JRAE ~DRKIGYE B3 2 ER W) 7 e 7 A, (CF) BHEEAE)
Z 2 (ICP Vegetation: The International
Cooperative Programme on Effects of Air BN — 2
Pollution on Natural Vegetation and Crops) @ - AOT40 (B1EW. RH={E
V= =2y 7OTFICRD LN, Bild 5L, . AR, (B BARE
B PED B E I OV TCESE 72 SN A )
C 5 A[REMED & 5D & BITED 1 FIZ HD W CHlr =
NDRKIGRWE DOIRE, MAERED LV, K (U A7 FHlClE, RER—
FLEN L7 BEOR IR 15, AP AOT40 L v & FEFE UL
HN— A0 PODy Offi HINE
FLWVY)

3%PODy (Phytotoxic Os Dose) : ¥5EDHE&H 5\ VMIHKEHRICKIT 2 RILE N L-EOA Y AR ED, BIETH2 Y nmol m2s! &8 L7=4 O HE
PODYSPEC : ##7& DAEMTE & - 1T FERED PODy, LE/RANT — X DHBETH DA, 5l U 273l LT b,
PODYIAM : 4RO PODy, “ERANT =2 BN METHEET V7 EIRERHMEE T /L CORAIZE LT\ 5,
AOT40 : 5T % 40ppb #Hx 2 B 1 RefEfE o B EHRIE 53 % HHE WM oo B E U 7= IR iR e

13 UNECE. 1999 Protocol to Abate Acidification, Eutrophication and Ground-level Ozone to the Convention on Long range Transboundary Air
Pollution, as amended on 4 May 2012.

14 [d]_E Article 1

15 ICP Vegetation (2017) Chapter 3: Mapping critical levels for vegetation. In Manual on methodologies and criteria for modelling and mapping critical
loads and levels of air pollution effects, risks and trends. UNECE Convention on Long-range Transboundary Air Pollution.
http://icpvegetation.ceh.ac.uk (accessed 2021.07.16).



# 6 UNECE 0¥z x5 & L7 PODeSPECIZESWizAY D7 U T 4 AN L)L

L g e 7 VT 4 v 7 VT 4 L)L
o PR T O TR (mmol + m2PLA%)
oL T SN & 5% 1.3
Grain yield
NS Tk H 5% 1.5
1000-grain weight
oA F 2 N7 BINE 5% 2.0
Protein yield
Uy A E BN & 5% 3.8
Tuber yield
b~ b RGN & 5% 2.0
Fruit yield
b~ b REOH 5% 3.8
Fruit quality

*PLA (Projected leaf area) :

MR (ZE O R T OIS Y)

#F 7 UNECE O#HFMB AZEZ x5 & Lz PODISPECICHESWimAY D
7 VT 4 L)L
2 SR o gV T 4N 7 U7 4 L)L
e R ~)L T O T (mmol * m2 PLA*)
J N T A {4 vz B & 4% 5.2
Beech/birch Whole tree
biomass
N> FUE {[EREN T s 2% 9.2
Norway spruce Whole tree
biomass
A i P A i it ek oD A {4 ¥z B & 4% 14.0
BEEa T TR Whole tree
Mediterranean biomass
deciduous oaks
Ht g A A B 0D Hi T S B E 4% 10.3
HEMR T TR Root biomass
Mediterranean
deciduous oaks
iy e v P A M dE oD b iz 4% 47.3
Bk A Above-ground
Mediterranean biomass
evergreen
*PLA (Projected leaf area) : ¥ HEmME (EORFEOmMICMHY)




#* 8

7T 4 L~

UNECE OB R A% %% L Lz PODISPEC ICESWimA4 Y D

7T 4

70T 4 L~

annual pasture

T ) F 5 BRI SV % (mmol * m"2 PLA®)
AT 2 4 AR B i b o 10% 10.2
Temperate perennial Above-ground
grassland biomass
IR e AR EE S W (RN 10% 16.2
Temperate perennial Total biomass
grassland
{15 2 4 /8 B VALY ¢ 10% 6.6
Temperate perennial Flower number
grassland
o 7 1 A A L ds oD Hiy | 5 W E 10% 16.9
— A O Above-ground
Mediterranean biomass
annual pasture
Hb oy PR A i Ik o A6 178 O ¥z B & 10% 10.8
— AR R H Flower/seed
Mediterranean biomass

*PLA (Projected leaf area) :

# 9 UNECE OfEW), ZRMAA,

WA (ZEO R I ORI S)

F DI VT 4 L

() HRMAEZ XS & L7z PODYIAM (&S /e

=
- Y % 2 3 i vo7an | 7077
OB R BT D%t Hi 35 L LR T
(PODvYIAM) % 11 D% (mmol -
- - m2 PLA*)
TEW T FIN &= 1IN & 4 i 5% 7.9
(POD3IAM) Grain yield | Grain yield
AR AR A AV ERE | 7N A | Hrh gk 4% 5.7
(POD:IAM) Whole tree | = A ® 4[] Az Hi 8
biomass 4t R LA
Annual Hh v 4% 13.7
growth of Tz Hi i
living
biomass
() HARHZAE (PODIIAM)
A 25 4 A B £ o ¥ moBEER | Hp gk 10% 6.6
Temperate Flower B O TE ) A Hh ik
perennial number Vitality of LL At
grassland species-
e PR K | A/ FR O # rich Hi v g R 10% 10.8
fik > — A A HEE = grasslands S Hb I
Hh Flower/seed
Mediterranean biomass
annual pasture

*PLA (Projected leaf area) : ¥ HEMmM (FE O Fim O mH)




# 10

UNECE O fE¥, H=EY. B,

AOT40 Iz S WimA Y oo 7 VT 4 B L)L

() BREEEZSR L L

1 = . 7 VT 4 BN
59 7 pame |70 7SR v 599
(ppm * h)
JREW - FEUN & 5% (Z AFX DT — 3 3 H
Grain yield 212 F5<)
el = 1B R I & ek 5% (P~ hD 7T — 6 37 A
Fruit yield 21255 <)
fot AR i8] 4 Wz B B 5% (B v I7F D 5 k£
Total biomass T—HILES) (BE &
i : 6%
H)
—HEAERM S E S | M B E R 10% 3 3WH (&
3% () BAME | Above ground HUNE &
ERER biomass D E T
(Semi-)natural EYDES
vegetation 1)
Dominated by
annuals
ZAEE R S E S | R T T 10% 5 6 7 A
T5 (F) BRME | HEZEE~DOK
ERE RO T
(Semi-)natural FE D E Ak DR
vegetation Effects on total
Dominated by above-ground
perennials or below-

ground biomass
and/or on the
cover of
individual
species and/or
on accelerated
senescence of
dominant
species (10%)




