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Fig. 1 Diurnal variation of the O3 concentration observed
at a) Uji (DPRI) and b) Kitakazan (BGFS; Yamashina-ku,
Kyoto-shi) averaged during the years 1992-2006
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Fig. 2 Annual variation of O3 observed at Uji (DPRI)
and Kitakazan (BGFS;Yamashina-ku, Kyoto-shi) averaged
during the years 1992-2006
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Fig. 3 Three types of annual march of monthly mean O3
observed at Kitakazan (BGFS; Yamashina-ku, Kyoto-shi)
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Fig. 4 Diuranal variation of the Ist and 2nd principal
components of EOF analysis of monthly mean O3 at
BGFS:

ponents, b) Annual variation of score of the 1st and 2nd

a) Eigen vectors of the 1st and 2nd prncipal com-

principal components
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Fig. 5
concentration observed at Uji (DPRI) and Kitakazan
(BGFS)

Year-to-year variation of the annual mean O3
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Fig. 6 Year-to-year variation of the auual and daytime
or nighttime mean O3 cocentration at Uji (DPRI) and
Kitakazan (BGFS): a) Daytime (6-20) and b) nightt
ime (0-6 and 20-24)
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Fig. 11 EOF analysis of hourly mean CH4 concentration
Otsu-shi for the fiscal years 1987-1997:

a) Eigen vectors of the 1st and 2nd prncipal components,

at Katata,

b) Annual variation of score of the 1st and 2nd principal

components
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right)
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Fig. 17 Difference between CH4 concentrations at central part and suburbs of 24 large cities in Japan (Sapporo,
Hakodate, Sendai, Niiigata, Takasaki, Shizuoka, Hiroshima, Miyazaki, Okayama, Ogaki, Gifu, Chiba,
Sakaiminato, Yonagao, Tottori, Naha, Kumamoto, Nagasaki, Fukuyama, Kurashiki, Wakayama, Tokushima,
Kochi, Fukuoka): Ordinate and abscissa denote the difference of CH4 concentrations at central part and suburbs of

the cities, and population of the cities respectively.
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Fig. 18 Difference between CH4 concentrations at central part and suburbs of 24 metropolises in foreign countries
(Amsterdam, Zurich, Vienna, London, Edinburgh, Glasgow, Uppsala, Raykjavik, Vancouver, Victoria, Winnipeg,
Ottawa, Quebec, Brisbane, Melbourne, Sydney, Berlin, Hamburg, Munich, Frankfurt, Helsinki, Oslo, Stockholm,
Copenhagen) : Ordinate and abscissa denote the difference of CH4 concentrations at central part and suburbs of the cities,

and population of the cities respectively.
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except for CH4 emission rate from the unit city area related to population density.

Ordinate and abscissa dnote the amount of CH4 emitted from the unit city area and its population density respectively.

Unit :

1000 peoples/km**2 (abscissa), and 1/10%**6 ppmV/sec (ordinate).

x1/1000 ppmV/s

Bx ACH4 vs POPULATION DENSITY

6

@ Europe, Canada & Australia

EMISSION per UNIT AREA

POPULATION DENSITY:

6 7
1,000ppls/km2

8

Fig. 22 The same as Fig. 21,

except for Europe, Canada and Australia



IHNETICEAN - S DOEZL OFH &2 DT
TEKRBERLTEEN, LT LLEICHEANZR
SR TH 7= LTV 2720, BRI ORI 25
BEiFWz R WENDO WL D0 EHHIZ >\ T,
HE, ZXBEREE/BLEZ, LrLaeBND, HES
DFEEMATIZDONTIL, FERIMIC S, FoiFses &
WOEMNS G, BEHNTSZ L3R TRET
Hote (FEWIZH, 2003-20044F 1% [ H A KR
ERERGTE (MERBI S8BT 5 fal~ o %G
CHREDO DY) O—EE L THIREXEY
T THEBTERL] . BRAKEHEPSL, HER
FEREZ RO DL, EAFETIERLS, KB»Y
RAMEBFZEIC L WS IR DD TH A D F L
—F TRV BRI THELTS, HB TR
H DN, A CITFE AT I O N E A 2 HE 8
BTHEMTH D, Bk E BLICBT 52 RAAH
VICBET DA TE & BRAE L LOBUERT N B, ERE
B e RIRFICIEEE A Z R EFIA TE 5 FR MG
ENTEDLEFBLREATERE, BERD L,
RRKRERFAEROBRIILH > 72 L 5 727,
K EE 23 8 < TEE IS b R e BE S I AR 72 o i
BL w2y, M, LrbEVW#EHEIizs Wy
T, MEMREZ DB THRFL 20 6 E
D RT - OIIE, S K[RBI s & R
D, T PETEZH W2 HEHEHET A & R EHIE
DOEBEDRKRNICHFFSND,

6. U

WA YRR KR AR P D2 Sy AR R %
DR AT 3 2 KB RIS W TR FT L7z
A BENE, BT O R A S HR K 4
2, TR lE FRlcB a4 v o4& mk - MG E O
WFFE ) ORI E - S, FIREE SR AT =
) ARG L (B R U ER M PR R AL AR (L 4y = 0T
B T LR X ARTE 1L K I RT) D BN G & 52 kL TSR
BEL CT&7o, kel L CX 7164y o R A
IR BT — 2 A - A A IS LD L LB R D Ao
Mg T — 22 INAZ T, ERESFLE D £
EEA T x A7 8 REF R ERFIL T
AT EIE RT3 FT OB KRIE N HY, BE D B E1L -
FE(FEEELEZICOWTRFILEZEZA, RETHZRE
BO/NSIRALTE LR O, BEEIME R ICH DD
EWNTRENT, AR UE U NBE T — 2% 5 ik
ETIRAMNC 31 TR 2 Bk a Bl L, 199THFJEEET
v, BUER ET IR TIZ B, A IR I o
Too TDO%K%, WAEFZTIE, kIR IS E 22
BEENICH D, T EDZERNRVBA L TNWEEI TH D,

ZOMEMIE, TR LAY VRET — 2D %L
MBEHIMN R T,

H2OMEMREEL T, 4 B A% G ig e LT
MR T2 KR ALY P FE OB e % AR T - RUAR T <o e i
BIRICIER L CT& Tz, REAX L OBAITIX, ZD%
BN EL, TRENREBBELRETHD, IR
TAHETIETIESES ERARIGENC LRI AZ D
FAENMOBIL TS, F42(1989,1994)1%, BEIENDS
FAETHALZANFEHLUTCTHELZED -, ZOWFIEIC
fLFE ST, IR AT D KK AY > D22 1) 53 A 0 W
MAB 2 EDFEEEZFLNIZT R, TREAX DR
B | 2L LT, WSO DRFRLHIZE T
DZRABRBEFEHERICLIEFOBNT — 425 H
LT 2&EbIT, MRS Z0IEMTOBING
LT, KKAZVIRELZOEMOMIZHLILD
AEIEAL < 4R 2 ZEAL O TR 2 I R U OV B S B 38
EREDBEURIZ OV THRFL TE 1z, Zhba <Ml H
WCEEDDBERD IR D IO RRAT L JRE
i, BHEEREEDEISITENWAY I T IT RO
BEE RIS, WHEEZTOELDOIEAFNEDRFE D
FEEEZIS CTo R 7 R 28 b - R AL 2 L TV D,
ERT OB I A PR O AR IBICHIKFL T
Wb, A HERTTIE, BEFEDOKTEETHE BRI O
KENBRETDAT L NHNOAZ RS AAICH
RECEBEL TS, ZHICKT L TARENSDE B4
T WRE H EZ DB OEFAITIE, ZFICAX
RENE LIRS E, EFETH)ICB T 5/KH
NEDFEAENKELEEL TWA SN B I B #E
DIHITND,

BB, TNECTHEFEEM L CEX-EWN - DK
A EZDIERMICH T DIRR A X R EBR R %
FEHT, HHAREZ OO REIC L TARIEE
OFEL L CEBE LA gidiE BB D, 2004) T
WARTz, THER AT R & AR D A Z R,
HEADICHFALTWD) &, &5IC, EHf
BT DA Z URARE @R TR D ORI AR -
HALEREY =0 oRER) IO VWTE LD,

KR A X B LTI, #8720 <
B, N2 779 Richi=sdL 25 (EMRN
THEHEZMEBEAR - BEEE - ML AL
WEEDGTE b W R R B ZERICHT )
DRKEAZVIEESFDOEESEZMNET 270
2, ERER - SR BBNEERL CE, £
FHEEND DAY UREREY AEL 271201,
ESE MRV THEIERE Lz, Zhbik, »
PTHOHEBHRBE TIIH -2, ThRI(CH
B dRERNE LN, Fo, BRBEDUCHW
Blhe=— VBB (T RT—RNy ) - TLI=D



LBASOMRERBR 2 <, B 2 IZBREW
LTHWEMRKRZO LT, OENDLD AKX R
EREZOWTORFE LIz, ZOX5 72k
TATOZELEDT, WATOENIX, T
BN FEE T, TOLEZDLETEILE
IRNRBIIBLDOFENH > T, FITHELN
LD Thole, BEENDL, RO X IITHiric
X, REhh|\ER s REeTRIa~ VT T 71—
WO I3 %53, B E FRR Loz, 20
AN RS mIRTEDZEE2MHFT D,

# O

B S ge Tl B (IRt ), B X ORAK
SRR ER B 2 R AR AR 1L 2y == CROER T IL AR X
A L RIGRT) (BT B4 Y BIENE, FRASK
(BRI RFEL FHIZ) T L - T, FHTHN19904E5
A - 19925 A TRt S hvt=, Litk, ME»OE W
RMNTH->72H DD, 2007847 £ T & B A
MkfE L C &, FIRTIE, MFEBOMEMMS -
oDzt B ETOBNEK2 D &I
2o d, dBfEINIC BT 2B E I IE, KA KT
B E Cho ik “HRICTB AN KE N
Slz, ZOdFEILTOA Y CBBG FER O FE
HIEIETAZ LICoTn, BLFI8EM, BIZH
BRI R 2T Z B DO 2 ICHEEZRL TR X
720, #HE T O A Z CAFFRICRB VTR, Ny s
70 RIZBIT D AR VBREOEEILREDZD
WCER I AN . & 2 A T E N EREE - K4
B A B Ulz, BN SOF8E « =i
REOELTOBEITIE, BIUEK(CEREEY
BRI ) O R (BEN KR FEE U
B O ZXEEZ T, FRAKICIE, gtribe
WA TOZEKEI - fiSKEBN L BFBENTEN
7o RABRFCEEEW AL 0w R T, Rl
hfE#E] oo LTEE - BRE2AICLB T4
BOTHLBoT,

EAN - AT 1T D 22 RERIR - il 5 R BB

FRk14— I54EEIC TR ARKRFEREREOREG R
(HERA AL 81 B fatl~ DXt BR & Dnds
Y)Y @FRARE - FLE O—E L L THMER
FEEASTEBLEZ, ZOWESIMTE->T, *
ZURARFEMBEICETRVMADL L Lo
oo THELE - THAITEW LR H AR TR FR
WAERFERBRLHBES ML ZHEKRFEY
BRFWOBMLUERZICLHE THELZRT K
BThD, B, Wi TEHEXS TR G L0
ST I nBLET DL, BESRLEMIC

REM2)]) Lz, —ATIHELERTHERL
MR WERN - A TOEKERIUS, 5o &N
WRR S HEITL TREBEMAHY LT i
B FICLEESRrARROH#HEEZELTBER,

SEXH

SRR (1997): FHEZF OB IBICHITDHREAZ
AT AT, HARKR TS BE S
Bl mE e, H795,  pp.19-22.

A WS RH.(1998): T EZFDJEBITHBIT LRI AZ
IREELZOEBV), FHK T KI8T
#415B-1, pp.293-307.

A UE R HL(2007): BT O AKX FE A e E N RITE B,
MEREEEHE— E O I LRI ATRE S AT L— 1 (R
H%Hm=E ), 5%, pp.91-103, BERLHIAR.

A WS A - S R AR - AT AR A B2 (2000): #R Tk EE D A
BB T D REMERR IR E L DB,
TR TR KA ST AR, #5435 B-1, pp.169
-183.

AW A - S R AR AT AR A B (2001): ATk &= D A
W BITDRKMER T IRELZEDOEB(L)— Sy
ITTI R RRASR PR E — TR KB A58 T
E, %44 5B-1, pp.25-36.

S AT - AT RA A B (1996a):  EHTEF DAL IC T
DREAZRELZOEE(T), FHRLFE
Kl BRFE RS T - RFBEA RS R
gefl), #3E, pp.1-22.

S UE A - AR A H1(1996b):  ERHTEZ D JEIBIC BT
DREAZREEZOEE(N), F# AL IE
(Sl B R T WU - RFBEA WS Bt
%R, %45, pp.41-64.

S SR - R AR A S1(1997a): #HTEF DD IC R
HDRIAZRELZOETM), B
Kl BRI WS 5 - KFBE A M AE
e R), 5%, pp.29-51.

e B R - A AR A S (1997b): B i ZF o A IC B IT
DREAZAREE, IR FBI KA EFTE R,
#405B-2, pp.201-212.

AR - AR H1(1998): ER TS D FNIC BT
DRBAZPRELZDOES), FHESKFERS KA TERT
R EAFEE S 10S-2 [#itk & 2o BLIcB T 5
KRAHZ L ORE - AT 58F%E] , pp.83
-93.

5 WA, - AT AR A B - SEJRARL(1999): #iT L E o A
WCRITDREAZ ARV, TS KB S F8 i
FER, H#4275B-2, pp.333-342.

WS AT L - R R A SR - SF AR (2002): TSR EE DA



BUDRKM RS IR L2 O, —H IR E AT BT DB ITDREAAS R EFE —,

Hf(ﬁﬁﬂ TIZBTDREAZ R E DR RIS —, IRES R F B KA TR, #5485 B, pp.439-444 .
SER K By A SR T 4R, 55455 B, pp.209-220. TR A B (1989): Bt HL T D A% 2 D 53 A« FE AT
5 WA+ AT A A B - A (L - AR 1L (2004) HB T I S DWNT,  RECKFH KT R R, F325B-2,
Z DD IIT DRZIEER 3R E &2 D ZEE(IV), pp.219-229.
—HREICRBITES S KREAT L BEDR KPR SH(1993): Ht A Tk 3 Dk - ARk - T
BFRIR I —, RGN R BB KB SRR R, 5547 WORE, TR T K ICETER, 367582,
5B, pp.327-338. pp.121-130.

EUE R - AR 1L (2007): AR EZ D E BB D FFA BB (1994): T BDAZ L DI,
KGRy Y BE L F BB (VI), — HiF AT FUEL R B5 KWFSU TR, 55375 B-2,pp.173-181.

B v KERAZ > ORMES —, FIAA A 5(1995): i T oA kT D ER

TR B KA R, %5505B, pp.407-418. THIK -8 DTG, K 64F BBl 20 78 2 4l Bh 4

SE WAL - 2R 1L - 48 1L EE(2005) 4B T & Z D JE 0 (— B AFF2C ; 7 REE 5 05680446)F 22 ik HL 15 3,
BIFDREMEMR IR ELEDEE(V), 144 5.

Climatology of Atmospheric Trace Gases in the City and Its Surrounding

Tatsuya IWASHIMA

Synopsis
Analyzing the data of 03 (Ox)and CH4 observed in the city and its surrounding, we describe the
characteristic features of spatial distribution and its temporal variation: diurnal or seasonal variation,
and year-to-year variation of their spatial distribution. Secondly we show the results of EOF analysis
of Ox and CH4 in order to clarify their characteristic spatial distribution in Kyoto City area and its
southern part of Kyoto Prefecture. Finally we compare the difference of CH4 concentration at central part
of the domestic and foreign large cities and their suburbs with the population and size of the cities, and

estimate the amount of methane flux from the urban area.
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