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1. IFL&HIC

IR EER LI (OO FKNICE > THERMAKEZHER L TV 58K O =R NELT
LTWwWalfEe, ZOMRLELTEHOBARDMEL ., HAk L L ToMIELHEED IR
BoxZ2nWIRE] LERTEHUFEH 2001), HAEE TICHE L R ARMKEIRN A KL H
CEBWTHBEIN &, AGETE, Zodh oA Y VICHBELEREN N TR E
NOZRKEIRERZBNTT 5,

FY L OBHEREBEZ LN TV ARER TR T D2HMREREFICONT, HES
oM, &Y v IclT2RERN R EEZRLICE LD, £, BAREBRICITHKA
RIFRRPSEHEICEE LS b, Y VRESAHY VRINEN G W T T,
BARZIBRIZAY UBREELTWD EmMT I EIETERVED, R1I12EF, A
EnsrAY U OEBFERL R L,

F 1 AU EOEEREZLN TV DENOFZHAREIREN O
F VT ARAERREBESIND A Y LA O EIRIEK

% Bt BHFE (F4) F v A R EER BEINhD
e B = E AN P N0)
Bl Hh fiti T 2 38 5
PRI e 7 O O O E’Zd@féx N
(Fagus crenata) A T F AN
?@ﬁﬂt—\ v
B D RE
RYAIEIRE Sl 7 F O
T — b (Fagus crenata)
B8 R B A X O O SOz, 1 HEm
(Cryptomeria i, =7
japonica) FI T w7
D H AR R
AN T SR N7

", L8 oK
RO IN 78 S

NS

BAE Yo 2 xa3a vy O SO42 1L %
(Pinus amamiana)

JEE JE) 18 4% i 1L o J N O O WL A LA
(Betula ermanii)

BOH KA g1 N O SR N = SR
(Betula ermanii) VA 2N <)
bl A 4 RGN R/ IN
(Abies mariesii) WL A B LA
a A
(Tsuga diversifolia)

5 i 1L £ 3 O
(Abies firma)

MEgAREmILE 7BV O WL A LA

(Abies veitchii)
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2. iR n I+

FHR B R GO EICAiiE L, 7 FRIEE LD 800 m 225 B4 L T
W5, 7F (Faguscrenata) O 551X 1970~ 1980 FFHIC F L o THRAEL TRV (B
B 5, 2012), 2000 FERUBES RIBAMHFEL T2 RINRARRRER2EE ¥ —,
2017), @RS, HICE » BE2O R - E - BHICH T TOEBER L @I O~
BAREREzPL0l 7T HROBEREITLTCWVWD, 20X T TORBRESZD
JRR R E 222 L2 AME LEBMMAECTES, 1997a, b, ¢; HLH D 1999) KV |
iEFLEMATOMAmICE T2 7 FoRERT, ERmoOREARICHT, Eok
ARCEHE, KRR MG R EE  ABEE), e 7 4 L EEREBEN &
W LMNCole, =T, HMORBEERSLKLA L F 7 2 ZFRERITEWT
o l, MAEO AN RKRADELBEIE ThHoTLZtbAbYETELL L, BIBKT
L BEERCHERXTKGA N L ZAZZTRTWVWEE X O (BHEH, 2001), 7 O
BRKZEL O, MAEICET2REZEROWE ZIT > 72, WA m O L8 2 540
LR, Wb 8 pH B 54U ECThofcled, BERTHWIZE > THENBR
PELLTVWDEEExRVRETCH s, 2 WA HE b KRR O ZBEALA 3 (SO2)
R EHR (NO2) OREFEK -7, —HF T, MAEOFNA Y CREDNE <,
TR LTCEEBELZBLEL TS AIEENERMEINTZ, EBIC, REBIZE T
EENETTHICELD2F T by T Fr o N—FRIZEL - T, Bl AV R
DEBBESCKEREZRTIE, EoBlbLREYEEZISEZ T Z AR EINT
W (EH & MR, 2007), Suto et al (2008)1%. FFR LM O KKICHE T 2WER i O
ETNAVIalb—railioT, AV UVRELREOE TOLDLDIND A Y VB
770 ANREVWHEETTOEBRBMANEIMHIELTWDSDZ EERE L, 72,
WAE 013X MR Z S Euor Yy v RINEEZHRMBEETVCTCHEL. AV v
W B A PFR LU O 2 CTHARICEZZELZRIETILEDILAALTHY, FIZESGOHW
WA TIEAY VRMINERNSZWZ EaEMLE, LEXY BFRILMICB T D27 Ko
BlzAY U BREEL TV AEESEHR STV D,

ZOMIZHLRIEEASCEBAROMESLBARKIZL > THER SN BN RT Yy v (3
DRWER) OIRKRIZHEIBEN R TEOGBEA N LA, TFARFOREHKAEIZ X
LZRE. VIOEBEOMMIZE HBOREFESLKKEEORBRENREHRINTE
D, BRI 7 FHROoOBDICEEELEEZIERITIEM TCHI B XN TWVD
(Kohno, 2017; #&EJIEAREERE2E % —, 2017),

3. MWEL7Z7ILRYUIL—+DTF
SIHEH T AR — NI FBLREEHFEEZ2ESIUEBALCLY—-FT, 4 4 A0 D
11 A TIZHK 100 F NoBENnEBRT D, ELFE (BEEH 977 m) »"H=EHR (E5
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2,450 m) FTCHEFELECRBARZRL > THBAEROBRMEN I NI N, BEERIHWVWDO T F
HKTHAOHENESLI>Z b, RV AOBEEEREHM SN TERZ, —F., AR

CHLTWDED, KENLOAY U S027R EORMAKRIBEROEELBRES
nTwi, 22T, 7F7F (FE& 1180m) © 7 F « AFX (Cryptomeria japonica) i
ZHRIZBWT, N2@ETER, KRIGEWE (NO2 &4 Y v) KROFEKBREOEMKIZS
WTORENTHOI = (Kume et al.,, 2009), F¥ NO EE X, N RA@ITE & & \WAHE
oL, £, ERETRLAELS, B2 2LOBBE B MHBEA L, L2AL, FH NO:
BEIImD THK< 3.5 ppb L FTHVERHBE KO RIGEDNFEHRICEEN2EEL 5
ATWDHATREMHITEWE B2 bNnT, —FH., Y VIREIZ, BEE»O OB D
bFmWHEEZRL, FHREN 60ppb 22 52 bdbolc, HALL 1999 F 156
2006 F0 7T FOMIZBD LN AMIEDORLIZIT T THY | KAIZE#H O R KK
Ermflshs2@mAsRonlz, 20O—F T, AFFIRRFIEWV/REENHRKL TV
oo Y UBBEFERIV 7Ty VEZENELS, AXETA Y VIEEZENERN D &
ML TWD ZEnb, BIMoAF Y VIREIZA Y VEZHEOGWT TOREBE J &
EZTIFECERFLTEBY, 7P EETELEXFyy 7TIZBVWTH Y VEZHEO KW
AXORENREINTZEZ IO,

Kume et al. (2009) D RKIG 4 /E O &3 FEfi S 47z 2006 FLLE . T ETIERK
HRSERPMOND XS5, BAOBELEE LA LI, 22T, 20
EOBRRKREABROEAD, YLHOTFRAXFOREILEDOL I REEBZKITLTWVD
OB T D BAEN E & iz (Kume et al., 2020), EILWEO IS hEEE =41 »
JHRE] FETEH., RURBEZHORBZFEMT 272012 1998 F X 0 % &5l o % &
A 10 A4 P THEBESIZHEATAELZIT, BAORRESHAEN LI N TV D,
TFVA(T T -AFERK - FER® 1,190m), 7SR (AF -7 FEMMK - FEE 1,110 m)
DREEEEMIT LR, WITNLOKRZIZEBWTH 7T O E £ MNEEIX 2008 4 L
il LML T, —F, UKD ICEBFL TV AFTIETZODO X S
FRLAT, BREREMEEIHEIV., b LIERAEMICH 72, FEHIZBT 5K
RGEEDEOHHEIE L 7 =— =y W RRBEREIORBIZL > T, RKE»LEXE I
ZREVGEDENRW DY L, AV VEZEOEH W T F LKW A X o E B AR
L, 7T O0OHFINDPEELIBEREL > TWWEAEELRZELLNTL, RO T
FTH—-ORICHT 24 Y CORBERHE - FERINTEER, BROEMNRIET 245
B RRIBEERJBEEBICL > T, BHREKROEENEL 2L L bMENET L

L J=—=xy WRRESRME: BARAOBMMO RFEFELOKJENEFE LY IEWIRE, H
AKORMOT YV 2= % YHIBMIEOKENFELD bEmWKREIZRDY ., BAHI
DR (KNS BAR~TE NS ) 855 F o 7o & &K,

4



100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

130
131
132
133
134

BN DL LR TREVRD,

4. BRTEFFOR ¥
BEREHFIZBWTIEAFOEBRIREINT WD, AR 5 (1991)1F R ¥ o 4 f fig 7
ED ., 1960 FHENPOLAFOREMJMTEFNE I o TE Y, 1970 F R 1% 2 5 BIHE M A
b7l tZHMEL VD, ZNHLOHDORERKEOHR & K SO E o M2 41 B
MO OB ENnBH, 1960~1970 FRICEH W TIX SO2 B AFXFOREBIZHEHEG L TW
ZenmmrashTnwd, —FT, 1980 FMRLUKE, AFORENBHBOE T L TV,
CORBEHNATLIEME LT, BERETHOLE LTI BEEBEMEMGEA
1%w\%m%%#yﬁykﬁﬁ&@Kwa\ifa?aﬁvyax(%@%ﬁm
BHLEY Yy Z2ATHY ., KOBBHOMBILENBRICLI2EELSEKH ZHES) ©
LAz & (Sase et al., 1998a; Sase et al., 1998b). F+EPHWEIc LK LD H
D (Takamatsu et al., 2001)., TEOHE DO (FHES, 20020 EBNE X LT, FAK
EITE (198 ITAF U H U FRENEGLS DOBAKEOLZVWHEIZE W T, AXDE
BRBHOENDLI A RLE, —FH., FH Q99T AFD 2 D7 v — v O
BTN ARHBEHEEICXNT D, £V, NO2 KO SO0l ER (0.1 H L
<X 0.2 ppmX3 FEfH]) ZEM Lz, TO/ME., 4 o HMEE T E QML A K
HEICEBEIR P oTR, MO RKIGREWELHEAWICBRESIND L, Y U EZH
ME PO MBIZEWVWTHAEAEREESLRLT X7 X 20K TRBEO LN Z &
AWMEL TS, MAS(1992a, bid, AFFHEADO TEARBMEE L TAKR ML
2N & BRI TV DAY CRE (1980 FR) T BAAT (1970 £4R) 1T~
TETFLTWSZEnDL, WBAENMAXFORBEBEOEER LD EHHBL TWVD,
Sakata (1996)b . A X E D L HEMK &L RELTEFRNMIKL O LV, AFHho &
MWELIRIZHEI KA PN VRICESTHEREIENE LD TH DL ATEMEEZ LTS,
S 6z, ki, AFXFORBARNIMNE LY, Ruob ETHHENITOR D 2
L AXOABREOEMLALLEMRIAL TV (MAARD, 2002), —F T, A5 (1992b)
DAY VBREFRRTIEIAY VXA ALFHBERECET (KABHWTLE D) 237
HDHNTNDZ &b, 1980 FRICHARTAHY VIREDNEGI Ko LBIIETIX, £V &~
MAXFOKILREREBELZER TS, BRICEI KA R L A~OMELZEFSE T
HAE[fEMELEBEZONA R HAEITITOAL TV AR Y, LEXYD, AFXFHKOFEEDORA I =X
LTS N2> TR W E @O @, Takahashi et al. (202002 B W TH R 5 1 TW
LEo, MHAARLRELEHZ L TCRIGBRLEVWSLEHRPESWICEAELE L T, B
DEEMEDKTRMEICORN o EEZDBNR D,
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5. BEABOY A2xd3 7

BRIk a oy s #2337 (Pinusamamiana) O 33&75 1990 412 #
X TWw b (Nagafuchi et al., 1995), Y7 ¥ 3233 v O RBZFHHT KA O — o
EHENLGBERKERLE L TEEIAN TS 2@IREOLT Y & SO20LE Th D
(Kume et al., 2010), BAB O EHORFICEBRBICERT 2 Y7 ¥ T3 0083
ICIEAFICLBEOIBHEME SO2NkEL Tz, $HEM DL B U w7 & B E E 2 80
LTk, EEHEOIELVOREZELETLTWE, £, HEOAHMWEFTORE L
MAHBZFLUBMEBEELEH > TV, SO2DOLBEICEIEHENILON Y 7 AEBIT
HEROAFTHKIZBOWTHLHRIN TV 5 (Sase et al.,, 2008), Y7 X x T3 vpty
VIEZHEIIH LN R o T RN, FORBEOEENGTEIIN TV D O0IX
FHTHLZHD, BB TITIAELLORNEB L ZBICKRKAA Y ViR EDHEIC
@M<, 100 ppb 2 A D L9 @mRELBHN A TVWDL DL, Y UR Y
XA TOAEBICEEELZIRE LTV IAEELERSL VWD, BERKKE
FIZHELTIE, ABREOAY URBIH SN L 0% GImBBRBENTKKD, 2011)X°,
EHERAE R ERZ O T FHE KL Sr X° Nd @ A7 Kt @ §i & (Nakano et al., 2012)1Z
TXRFINLTWD,

6. ERAMNBLOIT7H N

dbvigE o BRI\ TH 7 H N (Betula ermanii) O EIENBH S h T
Wb, AR S(2013)F., BMICH T D 1 - MAREL2L, THEORRESHHKEY
vEEAEIX, BERKINIKE R TESUTTHD, MO TEHRKETHDL Z L
EAHRELTVD, SHIC, BRBADODZWHEFTCIEAD LEE (REHrOBABE Lk E
TOWRI) BN, BERDODZWEFTOESBRETHY, LHEDOE S K OKSREFE N
o H N OFRIZEAG L TV A EEREMIATVD, EBEIC, 20oRIZiTTbNh
BT NEOKSRFEERAE LD, B X 7 v NI I LTSS 72 K 5 Fr
MEAHLTEY, SHLICEBEEBARAODEOKART VY ViFRERALVLEREICEL- =
:kﬁ%%ﬂﬁ&ofwémﬁﬁﬁu%M)*ﬁﬁ RERBEMEICET 2HAE b E
fish T, BiickBT 24 Yy VRBERZ, BREBRNERRBRECHLI bOD, FIXH
¥ T 50~60 ppb & LLEIH R E TdH o 7= (Yamaguchi et al., 2017), B HIZ B\ T
BNy T HoNOEHERKERAWEA =T Ny T F v N —FEBRZ R L=
ROAYUDREOKRAERENEBRTIE, RADAASM A~ AOESERERFEETWD
AlREME 3 R 8 & 4L 72 (Hoshika et al, 2013), — 4, B CHEICEB N I 5 F o @EE
EREATE R roTe, £, WMOOREWMICEB T 2FOULENL OERAM I,
30meqm22 i IN, ERNEL T D UNRNOERERFRO oL LT, AFIcw®Eis b
ZTWDHZENRE XN (Yamaguchi et al., 2017),

6



170
171
172
173
174

75

76

77
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
]\95
196
197
198
199
200
201
202
203
204

kX BRSO NRIBITRFICKSICEL TSR EERETH
LZENERENTHLIOOD, Y URBEBL VST ABBERORKIBGRL X7
BN DEFBICEBEZRIEFLTERLAREERD D,

7. BEAXDEFTHAUN, AF7 P EVRUVIAAYA

WARBOB AN CEEr N, T8 Y (Abies veitchii), &4 ¥ 7 &Y (Abies
mariesii) kN3 A H (Tsuga diversifolia) 7¢ £ ® 3R | d & 1L A O MR AH AR 2 B 0
T 1980 F M LBEEINTWVAH(RARD,1996), Z O EIBIZ DWW TIXEH KO EH KN
AFBLTWALAZ D HELUFICBT2HEARBAMETCHL oML H 5 MR
KH,1996), LM CTITEWE NS OBIRICH KT S 100ppb 2 WX D2 @mIRE DA Y &~
R(B W KB, 1996), Y ICERTAE Faex v P b0 kO E B »
B SN TBY (R, 1999, TO/HEMK~0FBOAEELHERHINAL TS, —FTH
HE LD DORK[IIGEMEORAL TOLREITIES LEBEALSFEHAERICHFS L TV
LAREMELEM IR, BHMIZEBIT 5 8o pH & A HME K OB AREOE SR
EOoRME»PSIF, ThLE2EMFT22/ER IR o2 (HA S, 2002 B 6,
2009), L2rL 2 b, B 5 (2009) X fth oo ffi & Uik 2k X TH A O = A T O #
L LHEII Mg EEM,M O Mg/CaENLER KRNI EE2RELTEY, LEOK Mg & W0
INHFEER T Nl oMo ELEO T, EAEMNA ML RICXT ML
MO TWDLAREEZEML VWD, £, BIARLICEBNWTEY 70 N0 RPN E
CHOLNLIMABMEICENT, EFEO LESGKELE TSI RNODEDKKT v v v
N, EEBHOZTNLICHRTHBRCEL 20D, EFOWBNEBIICAE
TAHAX T NORERTFTRECHEEL TV I AEEREHRIAL TSI FERE /N
JII, 2004; T H, 2006),

8. EMmILDES

@ VR o E i L TIXE X (Abies firma) O FBBBR N TEB Y, 1990 FI2HHE S
(1992)MRHAEZIT- T VD, BEMNELVWEIOMEEKIZTEEKD 28%ITEL TEHBY
KRl ITER I CE LD o BB SIS L > THBOREICEVE S -7, FFiC KR
AKOEILELBVWTREREFELWHMICH 72, MNIZBITH2WHLFED pH X L 0
HEOHEOHKER, MEBLLHIBRBEOK W pH BB O LN, A AN ToOE
WiE R MAMOEIDOREBEREOERLZMW T L2 LT TERhoTc, —H. £
WicB 24 Y VIREOCOBM IV, 100 ppb 2B A2 mEBEOL Y VITBH SN T
WAV, ZELOWLTAEIC S 28R T 19874 5 A D 9 H O T 1 K E 2 60
ppb B 2 - AT 661K THY, AV U BEIWECHLTARNLRELTH
WTWhH AT B ETCE RN,
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9. BHRXEFLUFOIIFIEY

W, WER, WRRAOCEHROERMICINET 21X ILIZEBWT, ¥ 7
EYORMENRBEIN TR BBV T biih o ERE FARKOMER, 8o pH,
[REBEFUHELEOA Y VRECHELCOREN T TON - (GtE H L /NI, 2004), ¥ T E Y
DML NWITERETO LEORKIINZ L DVHIIBIZHHGMIZHEAEL TV, BFEAKD
BRL tHEBEAMEIRD AT, Y CVRETIEHBICHXTELYMEE LTEE VR
(A 12 B FEHME O F @ Eix 71.2 ppb). B (15 FREH) o ¥ — 7§ B3 F Hg
EV bENro7 (—HEEOKEMIZ 92.2 ppb), TR HLOFWAEME LY, EHH A
FY U OEBIIELTEIAZORFERETCEOL2b00, WHHBLrLOHELEMEOB
MNTIZEYDOEBLMNEREEI LTS AREEFEVWEEZS XL, YHBMNIETX
REHHO - FBRERLINIEHENB L THD EHwmOT b,

10. £&H
ARERCTIE, YV ICHELEZREN TON AR ERO R EZHBH LI, 4 EH
ML EHMDOZL T, LBEMNEVWREOL Y UABEIESRTEY, BAEE~D
Vo oBEEDRmEELEMIN TWS, 72, Watanabe et al. (2016)I12 & 5 & . 1t
BEROFENRIZCBWTHLNRILMEFRZEOL Y VRINETHDLZER TSR, 2O
T, INFETIRAYUOEEIREI N T RVWERMBIICBNTH, Y U35
MROBEEICEZELZHEELTWDIAIRBERSLIZEERLTWVD, —F T, &
MOBARIZTRRET TR, AF T2 TESKJIGEROEZEELZ T TS, &6
il e OFF, RBRICE2AEF, MAMEO®XEDL I VIFHI~OE RS, 2D
L OEMEOHMENERBHEAET D, TOLD, Y UVRESEH Y VIRINEN G
WZ LT, EMEERICAY UBEASLTWD ERWmAM TS LiIETERY, FAE
DBAR~NDFY OB MT 2123, M TFL2F T Py FF v oo N—3
BRoA Y Uit E L OB E Wolo, BIHBENEE CTh 5, BLRF A TR
bhlHFHK LT TV, LR, T, M EWREO A Y U AEH S
TWAHAHEMREBRBIBOZIICEWTIE, Y yOEEREETCERVLE OO, BlHk:R
KRBT REN TRV RER E VW D,

11. & X #k

Hoshika, Y., Tatsuda, S., Watanabe, M., Wang, X., Watanabe, Y., Saito, H. & Koike,
T. (2013) Effect of ambient ozone at the somma of Lake Mashu on growth
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japonica. Environmental and Experimental Botany, 90, 12-16.

8



240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274

Kohno, Y. (2017) Decline of Fagus crenata in the Tanzawa mountains, Japan. In
Air Pollution Impacts on Plants in East Asia, 1zuta, T., (ed.) Springer:
Tokyo, pp. 151-162.

Kume, A., Fujimoto, M., Mizoue, N., Honoki, H., Nakajima, H. & Ishida, M. (2020)
Impact of reduced ozone concentration on the mountain forests of Mt.
Tateyama, Japan. Environmental Pollution, 267, 115407.

Kume, A., Nagafuchi, O., Akune, S., Nakatani, N., Chiwa, M. & Tetsuka, K. (2010)
Environmental factors influencing the load of long-range transported air
pollutants on Pinus amamiana in Yakushima Island, Japan. Ecological
Research, 25, 233-243.

Kume, A., Numata, S., Watanabe, K., Honoki, H., Nakajima, H. & Ishida, M. (2009)
Influence of air pollution on the mountain forests along the Tateyama-—
Kurobe Alpine route. Ecological Research, 24, 821-830.

Nagafuchi, O., Suda, R., Mukai, H., Koga, M. & Kodama, Y. (1995) Analysis of
long-range transported acid aerosol in rime found at Kyushu mountainous
regions, Japan. Water, Air, & Soil Pollution, 85, 2351-2356.

Nakano, T., Yokoo, Y., Okumura, M., Jean, S.-R. & Satake, K. (2012) Evaluation of
the impacts of marine salts and Asian dust on the forested Yakushima
Island ecosystem, a world natural heritage site in Japan. Water, Air, &
Soil Pollution, 223, 5575-5597.

Sakata, M. (1996) Evaluation of possible causes for the decline of Japanese cedar
(Cryptomeria japonica) based on elemental composition and §!3C of
needles. Environmental Science & Technology, 30, 2376-2381.

Sase, H., Takahashi, A., Sato, M., Kobayashi, H., Nakata, M. & Totsuka, T. (2008)
Seasonal variation in the atmospheric deposition of 1inorganic
constituents and canopy interactions in a Japanese cedar forest.
Environmental Pollution, 152, 1-10.

Sase, H., Takamatsu, T. & Yoshida, T. (1998a) Variation in amount and elemental
composition of epicuticular wax in Japanese cedar (Cryptomeria japonica)
leaves associated with natural environmental factors. Canadian Journal
of Forest Research, 28, 87-97.

Sase, H., Takamatsu, T., Yoshida, T. & Inubushi, K. (1998b) Changes in properties
of epicuticular wax and the related water loss in Japanese cedar
(Cryptomeria japonica) affected by anthropogenic environmental factors.

Canadian Journal of Forest Research, 28, 546-556.

9



275
276
2717
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309

Suto, H., Hattori, Y., Tanaka, N. & Kohno, Y. (2008) Effects of strong wind and
ozone on localized tree decline in the Tanzawa mountains of Japan. Asian
Journal of Atmospheric Environment, 2, 81-89.

Takahashi, M., Feng, Z., Mikhailova, T.A., Kalugina, O.V., Shergina, 0.V,
Afanasieva, L.V., Heng, R.K.J., Majid, N.M.A. & Sase, H. (2020) Air
pollution monitoring and tree and forest decline in East Asia: A review.
Science of The Total Environment, 742, 140288.

Takamatsu, T., Sase, H. & Takada, J. (2001) Some physiological properties of
Cryptomeria japonica leaves from Kanto, Japan: potential factors causing
tree decline. Canadian Journal of Forest Research, 31, 663-672.

Watanabe, T., Izumi, T. & Matsuyama, H. (2016) Accumulated phytotoxic ozone
dose estimation for deciduous forest in Kanto, Japan in summer.
Atmospheric Environment, 129, 176-185.

Yamaguchi, T., Watanabe, M., Noguchi, I. & Koike, T. (2017) Tree decline at the
somma of Lake Mashu in northern Japan. In Air Pollution Impacts on
Plants in East Asia, Izuta, T., (ed.) Springer: Tokyo, pp. 135-150.

rE W 4. (2001) AAMAZIE. TN B (R) KRKERELLEED O KK, #E 5, pp.
168-208.

ft T H . (2006) MM L BREEA R LA =m Stk p. 232

Fo M M, A EE. (2004) FAR IR O BRI E (1) H G AT B3 AR 1L o
B NFIRERBRXEEmILFTOY I Y B, RARE YR, 39,
A65-ATT.

GrERILF F, HKFH —Bb, KREWHEWE, EMEE, BARBI, FH K. (2002) B R F
BT D AFT KRB L LHREN. RS, 44, 37-43.

MENBEBRRERSE X —.(2017) FR 7 T b4 5 &

B EM T, ZRE, FALT 7 =% —1. (1990) FEfmiEERE» D HZMEEHICE
JoAFXORBIZET DM, A AR TH¥ 258, 16, 1-10.

NAKFE, WiLsE—, KME, FPAREE. (2011) KB RKKGROBRK EBFHREER~D
R BRABESILOHEE . HARAERE Y 2EE, 61, 97-106.

R OIE, MR, IR IEM, BA S, B . (2012) FFRILMICEIT D T TR

BoOHK. MEINBRAERRERE2E ¥ —HE, 9, 1-12.

WREIEZ, A, MRS, (2013) FFRILHICE T 28RO AV v BGA B & o HE
. KRR BB RS, 48, 251-259.

TG W, #E Bk, B & IR RE, AR, (2013) EJE W11 BT 2
AR EGR & RN JE T ARARAESE, 61, 105-106.

10



310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344

O W, M B, A R, AR, JIIFBERE, S, MM FER. (2014)
BE JE W AW L 2 o N AR OR O BE D KAy R & BV AR 7 AR AR BF 5E
62, 61-64.

HAHE—-, FHEOE O, KAWL, BNFE, ABES, & B, W ER, &5
fE, WK SE. (1992) EhlE I BRMKORIBICET 2 A, RE L EH
fir, 19, 49-58.

M, AR H.(1993) BUEMSICLIIAXTERORRNE BRI 5/ BERTY -
xR M. BIRREX K, 29, 145-154.

ot R B, M Ak, (2007) FEIR ILHL O KK A Y v N7 F (Fagus crenata) 1T
MIF T8, RKREYYS%, 42, 107-117.

BN A, SfGE®, 5O K, BRRE, REE -, EHEER, nEME, KRHz
F.(2009) BB o bk IR MR O B R A TE & b5 o 3 4y Rk — fih o0 HE & L
Mtk & Db — . RER R, 22, 401-414.

BRI, B o, BHEmE, KAREIL, =&, (1996) HY « &R - Rkl
B2 ANREERESIHERE. B, 38, 1-12.
H A 2 #81, ﬂtﬁj@??}, O RS, TE K S aE, MBAESC, PR AR, (2002) A7 E AR LA 2

B2 NOEBERN, ENRSBIOAET LERICETIMA. K
ABRBE P EE, 37, 320-330.
B, HARER, ol M, MILEE, E& xm. (1997a) AL ILTEICK T 5 M
T BB 8 LI o N1 TR R (- o LR R -3 L el =ok Ul SR NG = [l = 7N
e, FRRXRILBARBERGFAEHCEEZES (R ARRXLBRBEBERS
AR E, MR, pp. 89-92.

HFAER, Gt B &, WILBFE, S x (1997b) MAlmm M E 7 - =

oAb Rl T T A O KRG RBE RS IO LB o k. BB AR )IR
AREWE, FTRRLUBARERAMRETICE ZES (W) FRKXL B ARRE
WA A RS E, MR R BR A, pp. 93-96.
M, HANIE®, fFOH M, YLK ,,§EEU%%)7%ﬁ@mk@é%@
EOEBRNE, EORBBLIOENCERERKE 7T REBFERKICHO VT,
MEHEAEINEARBS, FPRRLEBARERAAEACEHZRES (F)
FFRKILERERERAGHE®RS S, )RR, pp. 99-102.

EAEE ., AR —.(1993) PR - RIEH FICH T 2 A X HFHh o ik &
fE e oo LA o . RER S, 6, 121-130.

, B EA. (1989) AFXFEBLEAXF XU b, BAKEOSMICHET 5 — & 4.
gL A gE A #iA U89017, p. 24
E s Es. (1999) WA H HFIcB T 2 HRMEREBIERTY - BILERIGREDE.

T
m

il
S
it
(&

=
>
;um+

it

ZS

#

11



345
346
347
348
349
350
351
352
3563
354
355
356
357
358
3569
360
361

B BE R GE, 12, 227-232.

B SRR, A EREE R AR. (1996) R ANRTAMRILICE T 2 @BEAS Y v oBHl. KRKR
i 4Gk, 31, 106-110.

A, NHEMmK, HH E, H @, HE 8. (1995) A X OXAEMEE & EH
il a Xy B 2 %25 03, NOs, SO D HIM B L O A BT, KKRIE
¥ 55, 30, 327-336.

FAARBG A, A W, FI . (1992a) AX O K ABREE L BERETFICE T 5 EF
DREEE —BARDOZIBBIRICHAE L T—. FARLH, 34, 2-13.

YABG A, S &, &I vE, H BadE. (1992b) N TEEMER (F) BL XA Y R AR
FILKEFTHEELAFOLLERNOLH — B AOEBRRAZICHEL T—. &
ARSLHL, 34, 85-97.

AR S, NS a, WE R B, BA O L M, GRERITR -, HokFH B, K
HuEwh, SrEls, REK, AH &, R 2. (2002) BEEFEFICE T D
BfAREIBD 1999 4 ~2001 4 O K ¥, RIS H, 44, 53-62.

NHEE T, EF T, MIKFE, SAER, tHEAL T, ft5H &, 75 &, M
FEFER, SE . (1999) FRIR - EIAIICRIT 57 T ARORHE & BERETY.
B R 8K, 12, 241-250.

12



