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A5 SCIE T Astudy of nitrogen oxides dynamics between urban atmosphere and the phyllosphere using triple oxygen isotopes (= fififi# %
RN ZFIH U788 R & A TEIR I 51T 2 BRI OBREICRIT 2078)) LR L, JSCTHEMI, 5 HCTH I T
o

%5 1 % Introduction and research objectives TIZFFif & W5 H N Z IR X T 5, FIERE GEOWNER LUK HE) ITRREHb
WIDER - HRIEFRICEE R ER Ao T DA, 25 OIRRITMIL - (L% - EMSOSHIRIET D72 DFMET. E R BR
IEHREECH 5Tz, TDTd, MYIERE & RAMOEFEBR I OB RRICET 2L, THECKE L iR LT, 1ZE AL AT
7, ZRERER N CRIE SN DR (AYO fE) 13, REULFEER TART 2 MR TITR RN R & 728 (20-30%0) %75 L.
— i O DM RS D IR 0% CTh Do ZDEWEFIHT 5 Z & TRRHROERBLY & E RENFHET 2 2 & A AlhE
T D, AW TILERMEL AR 2 2 L2 kv | #li KRR LEWERRICK T 2 SRR OBEICET 2 E R
IR B Z HEgE LT 5,

%5 % On-line triple oxygen isotope analysis of nitrous oxide using decomposition by microwave discharge THEXR & v & fE{E 2Dk
72 NoO B X OREEE OAYO I EE 2 Bl Uiz, TERIETIE, NyO ZHiAH TNy & O lICBV R L, I L7- O, 2 BT
FHOEAT D 2 Ll Ko CERBBRENRZJET 5, MSFILEMTch, FfFoar T vasy ZENEETLIN, K
WRCTHFRE LT~ A 7 n B EFIA LT NO & N & O lZafiEd 2 71k, T ik L CZMiTc, hoavssva=y
TR E Lo, BEREAHEY E % EICETRPIES T O &5 Zeb R OmMEEOAY0 HEIC L Vi L2 HIETH
Do M T, MERER X ONERRBRIIOROBSMIE L FRE CH DL Z L AR L T D,

% — %% Nitrogen and oxygen isotopic compositions of atmospheric nitrate near the highways CTlIZEHRIE B (15T CREMSIBIE O E % -
1 S [N AR L A — AR EIBLAI L, RIS oo R Iids L OVEs Bl & b U 7o, IR o0 &2 FRIRINL AR L O 8 Bhilg X564 TR ZE & el L T/h &
<L FETLABINTH S35 NOx D &R ENLR TV M A7) Lz, FFIC BB RO NOx DEFERINAKIZED 272 Z & H
5. MBI OEFEFUT AT HEKD NOx BN ETH S Z LR S, §°0 i (PO HARTFIEL OIEHED & O TForF M) . AVO
TEIRSEATIFZE & IR CHEEPH CEB L72 Z LD, @R NOx & TV Th | SR O i 3 RN IR Z DA RGETE D 72 % X
MLTEH LTSI EEZPALNILTWD, T7hb5H, BEHIIEL NO+OH NEERMMEOERK T r v A THY | —FH TAH
13 NOs & JRALIKFER NoOs DANK ISR IN EE IR D AR T vt A ThHh 722 L 2R LTV D,

#PUE Isotopic compositions of nitrogen oxides in the phyllosphere TIEAZERR X OBHIER 2 %15 & L, IR (ZEN K& OEEH)
BT 2 KREBROERB W REZ ., AVO HICL D ERL TV D, MHIERICIT 2 HEEY 72 ) OREE IR TE . $HE
BEHIZABRETHD . 13T 100% 3 KAMBHE CH L Z L2 AL TWaD, MMIENICKIT 2R E R Y72 ) OMBERIL, 9
A OFZEB O BFFFANTIED o 7225 9 A DIRKEERS, 12 A DJRHERT, $HEZ DWW TIIRRE TH o7, MMENIZEIT 5 KK
IR DEIG % . AVO B % AV CRERL L7 fE L, JRZERSC 7~45%, $HIEMC 48~98% & . FRIC K - CHMERE W Z R L T 5,
ARWFSE TIIAD THIEEN OEBEE OATO iz EE L, M OBEIC L > TZOEENRRRD Z L 2D THLIIL TN D,

A Conclusions (23U TIE, H =R L HMURE TR LN RERSIICHM LTV D, AR TSR L LImiliREEIC R
W, KRRBHBBHEIXFEICABERN G Sz NOx Db SN b DO TH D Z L NERFNIKRL N OHEE S, FHCH T
HORD NOx MEHEHLKIETH D L L T\ D, FOERBCH 3P IER ~DORFER L ORI E2 I LIz BRI L > T
MYIAENT, RENLRESNTEY . MHOBEBEIZL > TEZOREAINERD Z L%, ATO x> THIDTHLIZLT
W5, F7o, HMER EORTEmAE (6.4x10% km?) AARMFIETxIZ L Liz2 A /% (Cinnamomum camphora) & - T HH H T
5 EAE LA W BE T 121340 400 GgN KK ZERNILE L TWD Z LT v | ERICEEIBICIEE - 2 BRI & 25 TgN
LHR L TERTERWREITHDL I LEHLMNTLTWD, 5%, fhx R RKEREE, FRx 248 % 15102 U CREROFEL %
179 2 & T, W EE O RRERBRIDREICTEHD2&E 2 L0 EEMICHIET 5 Z L3 WREE oD LHIF S LD,

H% © FSCEEIL. P 2000 T & FEIC 300 GEA LETORMT D2, b L <ITIIL 800 #5241 et L T< 7280,
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The dissertation entitled “A study of nitrogen oxides dynamics between urban atmosphere and
the phyllosphere using triple oxygen isotopes” is organized into five chapters.

In chapter 1, I introduce a background and objectives of my study. Phyllospheric (on/in the
leaves) is one of the important sinks and sources of atmospheric nitrogen oxides. However, the
nitrogen oxides dynamics between atmosphere and the phyllosphere has not been understood
quantitatively because of complex mechanisms. In this study, I focused on the triple oxygen
isotopes to estimate the proportion of atmospheric nitrogen oxides in the phyllosphere.

In chapter 2, I developed novel on-line analytical system to measure the triple oxygen isotope of
N:z20 and nitrate using microwave discharge to decompose N20O to N2 and O2. The advantages of
this method are that it is easy to operate and that the method does not require removing volatile
organic matter to obtain accurate results.

In chapter 3, I observed isotopic compositions of atmospheric nitrate near the highways
throughout a year. The nitrogen isotopic composition was same as that of NOx emitted from
vehicle and its variation throughout a year was smaller than that reported previously. From the
results, the nitrogen source is almost constant throughout a year and its source could be the NOx
emitted from vehicle.

In chapter 4, I analyzed triple oxygen isotopes in the phyllosphere for broadleaved plant and
conifer plant for the first time. The proportions of atmospheric nitrate in the plant body was 7-45%
for broadleaved plant and 48-98% for conifer plant were calculated based on the triple oxygen
isotopic compositions. I found that the proportion of atmospheric nitrate obviously differ in each
species for the first time.

In chapter 5, results obtained in chapter 3 and chapter 4 are discussed. In this study site, main
NOx source is vehicle and it is removed by plant leaves from atmosphere. If it is assumed that the
total area of plant leaves in the earth (6.4x108km?) are occupied by Cinnamomum camphora we
studied, ca. 400 GgN of atmospheric nitrogen oxides are removed by plant leaves and it cannot be
ignored compared to the total nitrogen oxides deposition to the terrestrial environment in a year
(25 TgN). To understand a role of phyllosphere to remove the nitrogen oxides from atmosphere in
more detail, studying various environments and various plants is required
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