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Abstracﬁ : The relation between the staying time of air pollutants inside Tsuyama basin
and their path was studied based on the three-dimensional wind distributions, in summer time
(from August 10 to August 29, 1991). The measured data on the direction of wind and the
speed are provided by AMEDAS. By the interpolation of those data with use of the so-called
” Mathew-model”, we predicted the three-dimensional wind distributions. The path, the time
and the pattern of air pollutants were obtained by means of the trace analysis, where the air
pollutants were treated as quasi-particles. As the result, it was shown that the quasi-particles
released around the noon stay inside the basin for short time and those released around the
midnight stay inside the basin for long time. The staying time depends on the distribution of
the direction and the speed of wind in basin. Because we have the east and west extents longer
than the south and north ones in Tsuyama basin, we presume that the staying time of the air
pollutants should depend on the direction of their path. In order to study the relation between
the pattern of trace and the staying time, we introduced the following two indices, F' and 3. F
is the ratio of the east-west component of the trace to the south-north one. 3 is the averaged
speed of quasi-particles in the three-dimensional wind distribution. The obtained results showed
that the large F' and the small 3 caused a long staying time inside the basin as our presumption.

Keywords : air pollutants, wind distribution, basin, mathew model

- .




g HL & L2 ARRRIC L 2 RAERDEEXBEOEFORY 35

§1. 12U I

HE, REBOREE > TILEB L HEERIEDY . 77 AN L EHHLHNETERABDORA
BEITONTE L, FICBHEZP P 5AEOARBIIEBHERBENEREL 2 ). ERAKKFRY
BHREL TWD, 3R, KRGRICHT S RELEFMI. AOXEPL EEEHORA LT
EREzPLICERSNTE L, BERIFEFFRAT TV IHE0E <. EOEREEHL TF
LIS FERBIC BT 2 RABERDOFUFEVERA SN TE 2, /4, BURIGKIIC BB
OBVEE - BETRRT2HEMNEN o7, DX ) RHEEL, KREROTFRLZESICTS
FlEEH 207, HECERI B2 LEBICHEREK->TL S, COHXRBTELD
BHHTC B 2 KEHBOFHFEFBRINTE 22309, LarL ., &IiC BT 28Hm%6E
CHEB L RIS BRAETCEHREREBENRL L ZFAF RSN 2BETH 5 5, STl
PHEELVIZITE L CABEZIUTHIATEY, HA2EBETTIIAFEHFMOBWRIZIHL TH
LTWwd, TnH@M., FRYEADTHET 5 THREAFHHL VBV, 2, BREOKAIC
o TINARL BERD SEAT 5 HREAN L ML AR HBTS 0, Bk, avEa—
YOBRMEENPRENICE T - TEALIIER . HHLBERGLAAETIERELEY
ANT-RRBEREOTFRANIBESTIEI L, o TERICRREERFMEZ/T O LHLTUE, FRHIF
BEORBLEDIIKRAFEPEAOB L AR ERARTHUNRLE TIHAL LB TILENH L, K
#HTIE. D EORMBEERIC T bEINEE RIS TEHERIC L 5 B%E1E % A< L OB
NEBEE, EHICHITHMEILAL R RET 5, FLAME . BUEOREICHEL .
HPG# 30km, B 20kmTHD (H1), &My, FEEBHESE, EHE3FREPLEL

EEEEYGH ), TEABSL SEL TV 5, FILEBIKABFEFBFHNHEL VDT TR R0A, &




36 kHE #i— - EH 5 -iAH E#

1200m

AW
waw

J.R.
iI.C.

X1 g0k
REEM L O BREK

WHE OWXERDOICRICL > CEULZBHITH S, AHESARDERIIZ., 725 20T — %

% MATHEW MODEL® 2 HL THBELEEL 72, L T, HERBIT O 0FEEHVRAF

——— &

RMRIRL 72RBENF OB E R | HERB LBy — > OXEE AR,

§2. MRS E t

I

2.1. MHEHLZEESHOHTE .
EOWFIIEKICBATEY, BREIBTOFEELE R 5, OO FRBEBITIZIZ LAY
LRREHLLEND L, B EROBRIL. RRTOREBAM (7T AF R), BETRHHAKE

FBORBATHERZBWTERTONR TS, L2 L, ThHDOBE#OSHIZE T km BHEO




FH A POE LAERRI L 2 ARG EBXBEDOEFORY 37

BABR T AL I, 22 CRBLSEOERL . Bll7 — 5 % b L IZ MATHEW MODEL®
o THELZ. COEFVOBRELDTICHRRS,

MATHEW MODEL DX AR 2 ¥ 2 Fid |, EHEORX % W § & ) ICBRAEDO W ERE % BIE
FTEILTHEEOEOME - BELERDLLVIODTHD, BFMIZIRONBEBE BT

% X |2 Lagrange multiplier A Z 8% T 5,

E(u,v,w,\) = /[a%(u - uo)2 + af(v - vo)2 + a%(w - wo)2

+ MOu/dz + Bv /By + Bw/dz)|dzdydz (2-1)

V = (u, v,w) tiﬁ&IEé:h.f:Ehi\ Vo = (uO,'lI(), 'wo) li#}ﬂiﬁfl@ﬁ\ﬁ‘ Qai, 0 ‘imﬁ&ﬁ‘:ﬁf%

BAEBTH D, BT — 50 Vo 2RO FERRIZENS,

EXBRRIE=012L W AT ErN 5,
V =Vi+1/(2a%) - AV (2-2)
Ou/0zx + v /Oy + Ow/Bz2 =0 (2-3)

ZIT. AV = (9)/dz,0M/By,a}/a}-0X/0z) Th B R (22) ¥R (23) K AN A ORMAFR
R (24) 2185,
820022 + 8%1/0y? + (o?/a?)d%)/82*
= —203(Oug/dx + Bvy/By + dwo/8z) (2-4)

R (24T BRI KFOTEABDD A2HEICBVT A =0.REAIZBVTIN/OIN=0<&

L7zo OM/On i, HREIC B Z2ERFEOMS T, BEDOERRF BT S, Hal/af i,




38 KH #— - RE % -mE E#

BEDKTEETDBEI ST BRERFDOHENKESLRDB/1T7 A—FThHb, XM10)IZ
FoTafag=1/32k L7 ST, a1 = 1sec/m THbo Thid og EBAHEDRBRE 0 D
BEBEETHIONLEEILN, TATADT— 7 1m/fsec LL T, oy ~1/0 ~ 1sec/m &
5o 3Bk 8) THABENMEMHVLN TS, 2y Ea—FIZ& o T ADEMERE RO (2.2)
CANBEDLET A E KD B,

BSIERTDRBGE Vo = (ug, vo, wo) 7 A ¥ ADPEERPHEL TH &2z O, BT
LIZBAEFBMOBED U2)p 23K (2.5) DRFFERIZFEHL THRD 5,

U(z)p =U(z0)p - {(z = h)/(z0 — h)}* (2:5)

ZIT, bl BREDER, 2. BUSAOER, Uo)p : 5 P OREOBAETH L, XF D

KEZEXHMI)ICE-Ta=02&,L 7 RICHER : DKFAAND S (z,y) IS BT % B % R
X 2EAMEE (R (26)I2L>TRD S,
N N
Vo(z,y,2) = Z Wp-U(2)p/ Z Wp (2-6)
P=1 P=1

ST, Wp  HFEORSLBRIALOEMONY, N BUAETHL, HESLD 20km £ T

DB ELZRTS9, 7 AT ADOEBHTF — 5 I EAEDBERFV 2 VD wy=0&L 72,

2.2. WHROETE

wERL, HAETHRRICLoTHESNBNTFOMBTH S, SHF LORADMEIL .

RO MBS 5 AOEENRY PV ERATHRIL KD,

R=Ro+ /0 Vi, 2 t)dt (27)

T a—— o
. »

I




FHEHLE LRI L 5 RAB R BB EF OB 39

ZIT. RIBAIt B BKFOMENY bV, Ro: KFOBRHUA, VI KFIEBTSH0
BESRZ PNV TH 5B,

HFH BB HEICHET 2B UTORTRE S &4 12,

R =R-2n{n-(R- Rp)} (2-8)

ZIT. R . REBEORTONE, Rp: M FIFHMBRIIHEHEL 7LE, n: HEEOEZHEY ML

Thd, RQ2NEIrEa—y 2L THRIERSTIE. BRI 1FELL,

§3. BRLAMICM T SEMEH

TR AT O REFIT . TR 133°44'15" ~ 134°18’, b4 34°59'30” ~ 35°11’, H=E# 96.5m
~1200m & L 720 ZTHIZEFH 40km, Bk 22km 1244 T3, RUBHBBLIOCEBOT 25 R
DOBM I, FE, HE, Al B, B, R TH5, ChOSOREBELXRIICS 25, 1t

KL TAYABRABSAORERE %K

TBRA % | WK (m) || R K3
&%k 245 | 35° 07.1" | 134° 10.9°
=L 240 | 35° 07.0’ | 134° 19.8’
At 145 | 35° 04.3’ | 133° 45.4°
&l 145 | 35° 03.7° | 134° 00.7’
B 63 | 34° 51.8' | 133° 54.5’
mE 35 | 34° 48.7" | 134° 11.2°

SUMIE, 199148 100 18~ 29 H 24 BL L 7o, BUEDOEEETIZ. BAHE 22, miLH
11, SREHMIZ30BE L7, SAEFANDEBOE SIE, ZMOBRIEER (96.5m) 2 Hit-T
100m ¥ Ti 10m, 100~200m it 20m, #h &9 LRI A, =204 10-k (k=1~10) THX 72,

RABRLFiT . LB OME (R 134°0.7, b4 35°3.7, 2% 145m) 25 1 BRRIMET

BERICHIHL . EROXNREHOINH S T TEHFL 72,




40 AH #M—-JKH % -#HE Ef

§4. BEREER

23, ZHPICHHENTRFAHET SEMERLIODTH S, HERMIE, HFO
BEBRZIC L > TRIEL TV b, 2628l TREIRHBEN 2R FORMERMIIE LY, E

FEROE L ARETICHRE SR FIEVFERMICR 2HENRON S £, 10 BIZF

&
+——

REB (hour)
=
—

(A i
2 NFOHERH

BB SN FORERMA 10 MU LEP YR Lo TV %, B/MEMIE 27 BO 12
B 13RS SN AN FTEDOHERMIL 2355 TH -7z, BAREMIZ, 10 BEFICHREB SN
TRTF T, VRTERFMIE 22 R 40 P TH -7z, W31k, HEMML 1RHEBEOEMNLEL T, £0
HBEDEEA LA M S2CLTE52TH D,

WTERE & e 2 BERZ . ZHOBIKREBROAN - BESHFTHD, EIZHIT, KEGHH
FASEALE A IIC B By (F1 ). L72As> THTOMB R G - fitmov3hicBs5
THERMPEED > T %, 372, FH DRV DOBENFFEIL THoTH ., HFIBEHICHS

IBEDKE S THLWHERMIEDL S, UEDOS2ZERLANHD/N Y — > LIFERE L DOMIEE

. ol \ & 4 ‘ . TEY 1




A G & L7 RRRIC X B2 RAERMEH X BREOEFOMNY

AEBEM (BEBMI:HOUR)

X3 PEERE OB

FETHLOCHEOERELERT L. HTFOBHHML EHOLBHITIRE OXEE R 2 EE
ELTHF = Sgw/Ssy 2 AT 5o Spw,Ssn i3, BLEFORTEEIZH ) RS LALMICH ) &
ETHb, 70, NFOHE) BOBOFYMLEE g *BBFOER S LHERMT OTE

#3 %, Sew,Ssn, S DEBILTOHOXTEET 5,

Sew = Z |Ziv1 — z:], Ssn = Z [Yi+1 = ¥il,
3==§:“$H1*$02+(%+1—y02+(%+r-%F}”2 (4-1)
ZZT. Zi, Ui, 2 R 1 FEORTFOMBERTHD, M4IZE&5 (480) D79y b &RT, (a)
RETOAEXTTOY FLTEY. (b),(c),(d) ZFNENALTOWERED (b)1 BERIKE, (o)1 B
RLLE 14 BBk, ()14 B ECHET 5, T THOLONAFHEAED 0.4 ~ 8.3m/s, BLEF
DR D DL 0.03 ~ 714 OFEREIZH D, 1 BRFEIRE (x) DF X, FHREN 2m/s D LH Y |
1 K@D F OBAENE CHRIIZIZHEIL#MICR o TV 5, 14RMULE () OB, FHYREL
0.5~1.1m/s, 1A\ LD F OFEN S CHBNIREHICIZIZRo TV 5, FFERMA 1 RHLLLE 14
Bk (O) OB A, L (1), (d) L BL-> TEYEAE 8, BMDRY F IWOMHBEE L Tk
A+5ThHsd, FHERR BATZEL TS, BAOELDOESWVIZ X o TIRIEKN F OB ER

Hhd 2 VML BB, T F OEFREoTL 5, 4%, B, FICHBEEORKERTIERER

41




FBEHE (m/s)

CiRH EM

- RHE A%

AKH M—

3 RHE(m/s)

42

~° T LI Jjj — 1 rtutrrt 1 T LR L) u.o T T T T __——— T 1 LA L] T T T717T
o : = -
8- | mmﬁ@ 14RSRILL x 4 sl [ X mERE-EEHE) X ]
- PSS
6 (@ % 6 * .
% = R x| X
4t X 7 4 X XX % - »
L B 3 o B T W
e S
2= XXv@» K 2} XXVNX X A_uv — -
-l
S W T T —bl—-—’ 1 i 1 L --—— Jd 1 1 111 i i 1 1l
0 2 3 4567 0 2 3 4567 2 3 4567 2 3 4567 -
0.01 0.1 0.01 0.1 mmé / mmz 1
Ho L T 7Tl _—I— T T LI 1 T T 117l Ho T -‘_J‘—j—— T T 1T 1T TTT 1 T—T1T 17717 _
8 8 = - N -
ﬁ. — O (ELERER:1- 145 — J _’. immm%_m&mhm%wmm‘c,ﬁ_ "
6 2 6k _ ‘
i & m
(c) = (d) :
4l 2 4 - :
— i N -l-’—\—l—’ 1 . h|-r.—.—_1.h’ \—’.—\r— ‘mn
0 EEERETIN 0 2 3 4567 2 3 4567 2 3 4567 E
0.01 0.1 0.01 0.1 Suu/ Se 1 &
EW i’
K4 BEFORDH & FHEHE




FRE L E LA EERIC L 2 RAG R ER X BREOEF O 43

nx BAERMOSEE BRHT 5,

1)

2)

3)

4)

5)

6)

8)

9)

10)

11)

12)

SIE 3

KEREM (1992) | BREXABREBRBONREAr —VORAR, KAFRFERIE, Vol. 27, 101 ~ 110.
HF M (1993) | MBI B 2 RAILHOBIR, KRGERFSIE, Vol. 28, 51 ~ 57.

BIRER, RiRME (1986)a . BIKDH ZHF L2 BT 2 KAFRTFHEFVORME (1), MBEEH, Vol
15, No. 5, 415 ~ 422; HRHX, R (1986)b, Vol. 15, No. 6, 473 ~ 477.

WNE—, M (1985) . BOBHHEHOLHODOEERT Vo x LIRTF LV ORR, TRFRIRTE, %363
% /11-4, 61 ~ 69.

SERHER, HFE, MR (1993) [ KBAMOME - HHEZBON» L OEBIZOWT, KAFBRER
%, Vol. 28, 341 ~ v347.

FHEAMB (1993) . MHEEBUEOTHILL A7 4, ERFEKE - FREMKFNALE, $26%, 81
%, 21 ~ 35.

JEHME (1995) : &AL e L LERAIC L 28X ARO8%N : REEKRT - EREMAFHELE,
Hmog %k, ®2F, 21

Sherman, C. A. (1978) : A Mass-Consistent Model for Wind Fields over Complex Terrain, J. Appl. Met.,
Vol. 17, 312 ~ 319.

EaE, BFES (1981) : MERFIZ BT /AR Y — 0, RAFHFRFERE, Vol. 16, 371 ~ 378
ERAERILHS (1987): BALFRAFHRE 7 N OB MAT, 60 BIRFRH 1-33, 26 (IRF1 62 £ 6 A).
BRME=H W|E (1993) : IEMAG Y, FILHBKRXRH, 289 ~ 290.

W —, ERFE—, BE—# (1994) | BROEMKIHEL S LICL-RREHEHET NV, KRBERFRE,

Vol. 29, 297 ~ 312.




