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Modeling the Generation and Transport of Sea-Salt Particles in Surf Zones
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Summary

It conceived of the prediction system for sea-salt concentrations in considera-—
tion of land geographical feature near seashore, shoreline and bottom topography,

vegetation distribution, and influence of artificial structures, and combined the
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computation of advection—diffusion of sea-salt particles by use of LAWEPS"™ data
with the ocean wave simulation by SWAN “. In order to harness the characteristic
of LAWEPS data, the advection—diffusion model using generalized curvilinear coor—
dinates was proposed. In order to evaluate amounts of sea-salt emission fluxes
from ocean waves, the relationship between sea-salt emission flux and wave energy
dissipation rate, an interpolating function, was inferred.

The size-dependent sea—salt emission flux distribution is a form of [flux inten-
sity] x [normalized size—dependent distribution], and is divided into the two kinds of
information on sea—salt emission. As a result of fitting the interpolating function to
the two empirical formulas for sea-salt emission flux proposed by Monahan et al.
(1988) ® and Smith and others (1993, 1998) @ and estimating interpolation coeffi—
cients, it was concluded that the derived interpolation formulas are the similarity
functions of wave energy dissipation rate, in which only the proportionality coeffi-
cients differ. As a result of comparing observed sea-salt concentration data with
computed one by the model, it became clear that the exact information on the total
amount of sea—salt emission flux may be included in the empirical formula of Smith
and others.

Next, the simulation was performed about the influence of seashore artificial
structures, especially offshore breakwaters, exerted on the sea—salt concentration
near shoreline, and the numerical model was verified by collation with the observa-
tional data. As a result, generally the great portion of sea—salt concentration has the
origin in sea—salt particles generated from breaking waves near shoreline, and off-
shore breakwaters control breaking waves, and they decrease sea—-salt concentra-
tion at coast. It became clear that the offshore breakwaters also have an effect that

sea—salt particles are diffused more broadly into the hinterland of seashore.

Key Words : prediction system, sea-salt, emission flux, generation, transport,
surf zone, ocean wave, energy dissipation, offshore breakwaters,
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T E1omEEREEZ IR NRT A —F T 57 5 v 7 ARiRo0A O EER)S, Monahan b
(1988), Smithd (1993, 1998) IZLVRE’BSNTWS. UTF, ARD T T v 7 ZREIMIC
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Volume Emission Flux vs Dissipation
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ZZTap, a, DX B-5) I D LT 5 ((3-5) DEHHEIZIAKOFLEEZRT L LT,
Fy 24 0iATe). (4-2) 12L&V, =X AF—HGRBEOFM | ~50 W/m Lk X % B iE &
12~34m/siICHHY T2, ZOREHRMICKTIEET 7 v 7 2% (4-3) I L W Ih/FEs
s (F4). 512, (@-3) TR F—HhE 1 W'l FOFERREOEE Y 7 v 7 25
B st —&T 2205 (K4 (o), (4-3) IT=RLF—HuHZFTE0~50 W/mlZ B> TREF
77y AL S5

5. BiiEEI A &2 0RE

5—1 ®BRIEEAEALEREN

LAWEPS (L.ocal Area Wind Energy Prediction System) XA /)7 EORBERTZI®TE
THERTHBEINCRHHAS I 2b—va HoTr 7 5 ThHY, wBIAET—% (KR
THRICAHNGND) ZHRICHTEBERET —F 2ERL, & DI « WA 2 Kk L7z
Ry B A - JBRS M EHET D (R AT 47 OFEEZHEML TS, LAWEPSIZE
FARRETAHEILS B (1R : 5kmA v =, 2///( 1kmA v 3=, 3% :500mA v
Ta, 4K:100mA Y a, BW:II0mA v va) ot b, 2RA Y Yo OHEERAR
BEFNAHNT—2 L LTREIN TS, 4K - 5ﬁ®ﬁﬁ%fWﬁFI$%?WJk*~
IrTEN, #iE - AERE L CELMBEET — 2B AVbh, HEETAOERIC, Lk
TRNF =L ZRAF—BRBEREAER L T 2 FRATT N k—e®T ) BERASN
TW5. EEBEME~OEHAZEEL, mHEERIHVLNTEY, RER DT M &
WK - ShE DO BEREECH A END. AR OB E L LAWEPSO H 115 — # (2353 < iR
B IRE OB - Tfiﬁﬁﬁﬁ'@iﬁ (‘Jﬂ%") MELEMERD L I2EL.

- “as ‘/— P <«/7D“B 6S> (anlu,l @) S=0 (5-1)
gu')=0 (5-2)
( —D‘Ba >S(x ) = Cffs HO®) at X*=h (5-3)

T IT, x% g uS, DY IR, R ET L Y AATHIR, EOE, IEHURECH Y, SITvEE
ExRT. E£lon a(=Cp, alIBHLHE, KA EEEEETHY, v 1TRETH
%, IR DY D% v T, BT RN X —k LT XA X —HsEelZ LY, ROK
I BL.

9
oogxfi (5-4)

(B=3) ITUHERL IRES &, MHET T v 7 RdFy/dr B3O 2B A FMHETH .
WL 13 JBUC 2 W BB - SR L DDk BE T 5. MR - Mg ATEIC BT S EAHE T - GLIRIE
B 7T A RIC L BUEEEZ RO L 15 %5 [Wu(1980, 1982) "9 7],
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Wi (r)

1— exp(—

v, (1) =

Wi (r) >
u(a")

_{BCd(Uw) Uy, for Uy,>0.04m/s (6-5)
©10.001m/s  for U,<0.04m/s

0.8+0.0654;
=/ o

ZI7T, W, u., C; Uy iZStokesHimidE, FBEBOEREE, HIOMEK, #H1IMmmERETHY,
BiX, WHERL [RE OBRBEE ~DIKTHEERET HNTA—F LT 5.

TE W BRILET R RGR (6-1) ~ G-3) XKL - DWI 7 T v 7 A ZIEXRE (AHHE) &15
I HRAREERT D, o T2 208D ANEME WET T v 7 R), dF/dr, dF,/dr
AT DRFRRIBELES, S, & Lol X, ay, a, & EEFREE LT

LXa,Sta.8) = alﬁ T ak,
dr  tdr
WASET D, 22T, LSIFfEKR (KX), S/ (g m) TEhzih, (6-1), (6-3) LW
ERTHOLTH. (6-6) ITXY, EAWRWER Y 7 v 7 Z0MI L TTREZRDONIT, £
BT T w7 A5 AOERAE DKL T TR TR0 KER L2155 M2 AT
=5,

(5-6)

5—2 BiRILBG R ORI IE DN = ik IR R 2R T

E<HMBNTVD XD RS 72 LB 8 CrImyt i $kiiD, ~ kuz ThHH, Z
T, K U, 23w U EE, BEGEE, BllleETHD. ZO%RE, WET T v 7 AN
B Lz T (5-1) ~ (5-3) 1%

w25+ 2 (p25) g

7oz | 0z \"" 6z (5-7)
(vd—Di>S=d[g at z=2;
“ 0z dr
WZIRET S, (6-7) Ofix
1 dFy [z \
ST & (£) &8

EIRBN, BREEZPRRERL LTREREND. 2,2 LT 0TES 5 &, miksigik
D, R (5-T) 77 v 7 ABRREMEOFEYU I NMBEIC/RY, G-8) 3T 5. FlZiX, z,%
WHEHE ERICR S L X, B/MED B RI3z, ~ v/g ~0.016mmTH Y (v, glFZeK D EkEHE,
EAINEE), 10mEEREEY 5m/s &35 L EBEEE . 1X12cm/sEiHiSNn5s. 10mEE
BEOMPBIRE AT DT 2, 10umbi FIZ oW TENZH0.93, 0.188 720, Khifk
Wi DOPREITHLE I K E KFT 5.
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6. €TV OEH

20084F 5 H ~10 H | [E 4 B R A= 10 B WV TSR -G MIZROPCIT X 0 8L U 7= e
BB — 4 b, AR L CIREL-SETFT M LA B RER L, =T A2 RT3,

EHCE B EREEREOIZR, SWAN, LAWEPSIC X 2R, #EMEOH RSk,
Hakr - BN S 25, X6 AT,

Distance:Grid No.x61.2 m

vl n 20 40 60 80
A Distance:Grid No.x50.2 m
500
K5 SWAN, LAWEPSICL5ERE, 6 LAWEPS (5/X#EE) DT - #hH
B ENE D SR X RAEE. CREFHA S (0).
EHIEKE : SWAND 1 ¥, 2k, 3 WHik. F (e 235D, A, C, Bl s s,
ks« LAEWDPS® 4 i, 5 Pt A, B, C, DOITHICE &I EH
%A, B, C, DiLBES,
6 —1 SWANIZXDHIEGTHA
IR OSWANEFT VITERER]
_E(0.D N, 08 S )
N=="1%, ot Tar =, (6-1)

EREAFBRAUCERALTWAY., ZZCNRIBROFER, E(0,0 ZIERO =RV —EE,
oIIIR ORI TH Y, ST FmZER - B ZER OBEEZR L, c 3B EEICh > 120
ROGHFEETHD. LHBEOSIIEHOAER - #kFEH SRS 2WEKTHY, HIE
(Whitecapping), #—7 (Depth-induced wave breaking) |2 X %= F /L F—BiEES, v
Sy KA TE 2 bILB.



TR 2 330 2R T- ARk - dRi (2 I 2 $hfili-e 70 Rk 31

&Mgm@:qugfux@

S5, 1:8 0 ) =—Dyy Ei?’ O

k Sy (6-2)
F=Ca(b—a+&z)(gi9‘ T
Dfnr=%Qb (%) H:‘,

= ZCo kIZRENEK, BETHY, —EMLAERSEEOREBERTROFEHHETHS.
E Hy, QIXERT= X NAVF—, BNEE, HERTHD. WMRERT=RAVX—E, OHAL L
S EER T AL, HBVIIRAEEH, OB L SR EREEY, FRICE bRVE
W - =7 IZ L 2= RN X —HRESH AT 5.

SWANIZ £ 2 IR 2 FA 7T 5101, FHESEK (X5) olREZEET 5lR
FHTF—2 PR L B0, AEOHEETIE, X5 OAHER TR L BRI DR
WHEZ WD X 5 @ L.

Wk 0.77m, AW :6.1s, (RIS AL, MBS 34°

@A) - JEGE G E10mEEE) R, 5m/s
BER S oy BN Il AR OB S FERR LR TH 2 SR EMHEICED 5T, MR TEAT
CRDEMAH Y, WEHIFIC XD EERKZVETIUE, BRHT—22ANELELED
TIRINEE - AEM AR ERIEC LV EEZLND.

6—2 BHEEFTIEBINT—OBEITHTBHH

BAEET VEHBER & BAT 2RI T — Z 1220084 9 H 18 1 ~20 H (= [E W - B E ki T
BllshizboThY, 4 WRA~DIZH > 2BIMLESK 6 I RSN TWS. Blllissi
ETHY, L oBNEZRIcBWCRASBEoOTFARHS (R73M). BRIk
AR H LZZLAWEPST — # [$20004F 8 H 4 HI12fF0EE (£ 1) THY, BUYHDOR

AET{E(08/09/18, EEAMER)
- AE AR

6.0
5.0
= 40 - &1 BRILBISOIREM
- & (20004F 8 H 4 H)
18 £
= ®

i b J7\[5) JELjH
4 IR GER 89° 2.0 m/s
5 YR RE IR 101° 2.3 m/s

B2
=]

—
o

=
=]

K7 BERESIGLSCEITIZER - BEE
(200849 H18H, Afll#).



5 B

GG L T RA D, L LS - BUR GEA) & U5 EARS B M o A1z B o T —
SLTHY, BHYAORET— 5 28A LEBATY, MIETFAGEN LT — 5 (B
BEND ORI CARBI SR L ANE E2 005, UL, EROKEEtICRE
SRR S A & TS — # & AT BRI, BUIRERIEC X B I A 0 TR ki
BET D UEND S,

Rl —E CREUS - RE L&, WIS B RO BATBTE 7 MRS & 5.

S _ _wS | F o
Ucos@dx— . +h H(—%)

ste>0 = (1 exo(— ) Jexn (—157)

R CTRE TR OMEEc o6 L, JRES ISR EEIcEb+5. 22, F,.L,w, h,0
VMR 007 T 7 AU, G/ FIR, WM, SRR, R (TR R
LX0=0) THYW, h=alL/cosOk L7. T LV EHxICxHT 2RBESORARIZEDD
2 ODBERMBIEIET S, B 1L ITREOF D GERICE b2 9) 12 & 5 ihB#Ew ORD
[Meria & (2008) "7, 5 2 |3yt R HEIE L ORI & & & IENEIEEEA 23 L (K16(a),
(D) BR), TFHREE ~DOILEOHE OB NI NS R 2 2k D, 1217 LEERa A
MOREEZIRVET DL, iR, A SWREREOZE, Bl T 2 R
RKICEGE LN &ITh5.

BUIFEAIZ5 00 b % W B 5341 S, O BEHE x 15653 2 BB RERIZE D 72 LV S, 1o H T
L&h, BHbN5ETFRENEDT, S, SOERLIC L %M ROMEIZOVTITE Y 3|
S WEMNB S, LI IR O OREEEx (T AE U 7= Vata i BE o Il M 2 B4 TRERER I |
EELEZ EIZTD.

(6-3)

6—3 WRTSv 7 ARRES G
FE 7T v 7 A (4-3) ITHEW, R 7 T v 7 ARBRS A EZ RO L HICE W

T 0.75
E U,,
df | AU ® o (Ui, )
dr - y -
—r 075~ 1075
Ty AT BED ELS Uy 1)

IIZT, ri3V I v I AEDBRERIRENTA—FThH5D. LB, TERIEIZELELT—7,
HIFICk D 7T v 7 2%FL, $—712 20 TlEChomka b DfREL, FEZEZ AV, HIEIZD
WTIEEE 4 BEOEmIC X DT LIfRE, NFEEZHWS. DT TE Tell, —7) £n
FIUC & DA R B Z we gy, sfRaY & FEOY, B f(Uy, ) & L TMS88d 51 T S98
FERLZEEZDA4BY DT T v 7 ARFRIAT %, M88-sf, M88-wec, S98-sf, S98-wc &
T 5. M88, SO8DHMEAIRE S 1L, KRG AFEIHPHEZ0~250ume T 5 &, ZNENf=
2.28X10°, 4.77X10" (um’/m*) TH 5.

(4=3) IZRENTWA L HIZ, S98, MSBIZxfT 57 T v 7 AR DRI b, DIEIZHIZ0RE
ORERSH Y, BUEE ORSICEIRFEBME L IND. ZOBE, Hgfbanicr7 v 2
RPIFEIAT (6-4) ZRWDZ LICLY, 77 v 7 ARBEGMERBE T 7 v 7 A &ML H#
ELTERD v, $REb, 2 RiET 5.
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6—4 ENAF—LAIZBITHESERENF

R O /ERR, BERK, TERE, WILOFEERRIT R THIRFER CAET D20, SFEREHORL
iR 7 LR - OWiRE - JEEET VT E o TR B AEARH D TH S, AimLTIE, (5-
3), (6-5) DX HICHIRIEREMZE LN, I5IC, ZOESEEZERAD L S ICEWE.
dF.(r)

dr
1 (6-5)

£ v,,(r)l h
T ku. Bz

S(r,00=1S(r, D +U—Dy, ("

A:

ZZT, S(r,0), S(r, h) IXTFNENME, KRUOHERNOREENLTZ KKBOWEIRE (Rifkr)
ThV, vy w., z [ TEELFELE, BEEGEE, HERTHD. ElrlZhr~riE (=0.45),
NITREREGE DR BERET DT A—FTy=0~1 ¢T5. n=01ZRHEMH (ETOH
ORI ([THYST 5.

(5-5) ([CEWHENT A—FBE 0IZIESITD Ly, u 3TN EL{ 2 HDT, EAHREA
TR DB EZ TRV, (6-5) OB _HANEEREEOUEIZLAT L TRELS R, O
FERE L ClmEERES(r, 0 M AKX RS, £ (6-4) ICTEWEBRERTA—FrDEE
EEbED L, WHREEEREIZy/BICHAIL TREL RS,

6 —5 HHFICRE SN A LKEEY O BE O %

MR A P IET 5 B CEHOWE RN RE S, FRoOMEMIZ L RO
RRENZE(L L7272, WIEIRIKIC L DRI ~OEFENEM L7z W o HEA e ST 5.
BB & RO R B IMR AT 5 Z L AR OO —oTh Y, BEREIROREICE

‘Wave Height : Wind Sp.=20m/s, Ref.=1 ‘Wave Height : Wind Sp.=20m/s, Ref.=1

(a) (b)

8 BERRZBETIEROEEESNT (@ EZFOHAKHE b).
WE FIEGE © 20m/s, MEIRECHEE - 100%. ARSEEER - feRin2.71im, FEIFEO. 14m.



34 B B

THYIal—varERal. BRHE T2 75 ASWANIZIZA LEEY O R ~DE
FUial—valrTABEREENTEY, ZholEYORBII2BEYORETRY Z &
MTED., — 2N LHEEY O A XK E WA I HEEY 2 I & Rk 5 55
HETHY, ZoBIIALEEY O A X HEREY NS WIGSEITERONLE « IR0 & TH)
TRIL, WEVWPRIRICGZ DHEEL N - MR CRBETLHHIETHD. K RIIMHE
PN AT D IRIR & BN SN IR O SO, FMEIZAST DGR & F L 72RO &
D THDH. AEIOHFTIIHE 2 OFEEZRAL, BRI XDERRAEZ2EY (0%,
100%) Thz, ZiEFE+KFE=100%L T 5.

BlE R AN AR STV AR Uy AR B2 TR O ST TR A TS A B AN 8 B DK L,
BEREARBEEINT- L &, ZOHE CRE SAHIROERE (&S @i cRIns) (XiTH
(CRETRDBHMEICHE N> THUS (K8). iRITEERLE & ITHR OB OB R oY)
NENLRATIH, MRFROEZOBEIZEVE VI FHRBELNS. LT T, #HEAFT
A iE 72RO 34 5L 5 Refl T Y. Ref= 1 [ LIEEYORSHFENR100% (524, Ref=
0 [Z A LA E N GRIE S AL TRV RIE % T,

7 BT OV ORE & IEE TV OB

7—1 ¥WET)IEBNT—% ORI

OPCIZ £ 2 BRI A6 12488 1 ~ 5 umD PRI FEIRIZIR SN 5 720, #EERRBIRS
fiOMENNETHS. LivL, FHHEME - @HEOMGEICERE T2 L, B B £ 2 um
\ZIRFE IR DR E DN S5 (K11(a), (b)) AFHEE - #fEICIEEL TWh5. i),
BRE IR 1 pmf RO/ MENDS 1 umll FTOMIMERZ KL, ZOHIFHEEE K&
SEWEI D, KR E LTERINT oYy TG EN2EEMEN -, JEER o R %2 58
THULENRDSD.

mAl:2008/5/19 m AG: 2008/5/21 m Al14:2008/5/22 m K

NH4 K Mg Ca F cl NO3 sS04

B9 BETEELLITZTAOVIOAFAVERIL (Na'F1).
RBIOA, As, Aul3PREEHEA (K 6) 25T
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Size Resolved Volume Concentration

10%
$93, f=0.01
A mrewmesEs M88, f=0.01
10 $93, f=0.03
2| Teees M8, f=0.03
. S e 593, p=0.15
E 108 | -~ TL A W\ e M88, f=0.15
- $93, p=1.
"-, -~ seesses Msé,p;l.
10° =~
'-
“
-
g i |
0.5 1 2 5 10 20 50 100

F10 BIERIFOERK - G831 - LFEBRBDFEHIRECES T 588G EEENESH.
Ed ol G-8)IcLvHEXR, £RT7 T v 7 A 508, MSS, MNUBEESHEEy. - 0.17,
0.50, 2.5, 16.8 cm/sIZ oW TOMEKEIEE AR, 8 :0.01, 0.03, 0.15, 1 A% 4 i@V OFEEEGHE
w AT A, W EEGEU, 5 m/s, AHRHREE60%, BERAEEZ, 1 om, MRELEEMIRREE ¢ 1 m.

B 9 1ZOPCHELM & [FrsH, F—@lHE T o F—ty o I—crVRELE=T 1
SNl Frraw T 7 4 —TRFEMHT LIcRERZRT. Zhick b e REShIHRET
Ta s oA A [CL]/[Na' Tk £ & < THI40% (1.1:1.8) ZEEL, 7o
RN GRENDICHE > THROIETHARELSRD Z ENFND.

ZOfERIE, ZERPofBRAE (HSO) &R O RIGIC X 0 R - fE T b
YA (Na.SO) HERT 25 THEEBRAR (HC) 2R M0 GREN S 57-9 LR T
5. R T o/ VORTRE - #gIC L0 Ry, BRABORWASERE IR =T 1
SNDRERNEES LR EN5.

#Haaa (6-8) IIAFEET LVOAREW R ZRMLTEHY, Zhe s L@ lT—
2 DEHEIZ DWW T —EDEIRMB HETH H. X101XM88~we, S98-we 77 v 7 A%EH L,
Hink (5-8) IC X VEHE LiRERER AN THY, BEFIEGE, 77 v/ ZAERGE
ZoBEFENFR 1m, lcm, MEREEZS5m/s £ LTS, PELBE2 ~5m/sDRBEHET
TERMAEESATHAZEMNL (K7), #EREOHEHEE LTRZYLEZLND.

PGRC (5-8) (TITMHERL (D - YR - IEEELISN O MRRIZ—UIEZ TV 2RV, £Di:
DRERIRIANE T T v 7 AR AWML, 1 amll FCRENEANT 572 LB
T— 2 OFEIZBNA TV, S HICEEEEOH K L & 6 IR 1 ~ 3 pm® A fEH
INEL AR, 10 umEA EOPRENR AT DEM AR 10DRIER A Gl s, BEEEE.,
BER Gz, OROST TRR AP EBT 525, Rk 2 pmfHEOREOEBIIMHEEI N E L,
ZORBRIZEITHEEIIMESEB LSBT T v 7 AFKICOWTHE LZ10 um’/m’/umiZ%H
HNTWAD, ZOfEBIE (107 em'Y/m'/um) OB LZF100570 1IZEE v, G- TEM
SN R Zwe O OATIREATERWI LIZHATH Y, BiREZ &AICHAT 2
121X, s/ 2R/ RIRICED X B E2HRNWI LB 005,
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7—2 WHERES O - BIREO ik

BI11IEM88 7 7 v 7 APIKIZ K 2 FH N O 7 — # 12 IS REERIER M 2k L, it (1),
G) B weksy, (2), @) IXHES RO THS. (2), @) DOKERAAEIMFROEEICX
L. BUE & FHE s RSy, weliy % BN —#SE5I101E, (6-4) ORENRT A—FrDfE%x
FNEr=10, r=15X10'¢ LT7 7 v 7 AR&%M88-sf, M88—wc®Dr{FIZfXiEd D LEMN
bHD. wepkir & s ORI (3-5) HAWIT — 1 HioERIZEY, BXE1:100&HEE
ENBHH, ZOGE, 1:1500&£7Y, sfAIMIFTwerizie~, B L FIFIEERE <G
INTHDZEICARD. LvrL, 6 —3fIClB~_7 X127 T v 7 A (6-4) OffEkE L
TSI87 T v 7 AU KR B by (MSSIZtind 5 by #I30(%) %M L1358, werksy &
SFE/Y DR 1502k BEE NS, H1213S987 T v 7 AEKIC L2 BERRNMATHD,
ZOBE, BIMEEHEEAIFFE-EEEAI1E, M88T T v 7 RMEOH & RIERIZ B RR O
IR R (Ref=0, 1) 2 X582 BRITIE, =30, 7y=15X10°'LTHMERHY, weilksy

Size Resolved Concentration, Line- A, z=2.6 m, a=6.%10"

10
g £=0.03, y=1.5x10%(1)
S99 e £=0.03, y=10.,(2)
s e F=0.03, y=1.5x10%(3)
.:E 8 — = = —p=0.03, y=10.,(4)
£
-
6
(@) L
g 5 - ~
= N
S 4 g
) s
3
0.2 1 2 5 10 2 50 100
Radius(zm)
10 Size Resolved Concentration, Line- D, z=2.6 m, a=6.x10
E F=0.03, y=1.5x10%(1)
= S #-0.03,1=10,,(2)
e < = F=0.03, 7=1.5x10%(3)
ég 3 - = = = p=0.03,y=10.,(4)
=
-
6
®) L
55 - N
g ~
4 pi
g ke
3
0.2 1 2 5 10 20 50 100
Radius (#m)

M1 BERERER SO EE(m) S LAWEPS— 5 R SESET S 1B (HhiR).
PR EESEAli R 2.6 m, @Rl (@) Ay, (b) Dy
JEH (1)t M88-we, Ref=0, n=0.1 s5##(2): M88-sf, Ref=0, n=0.1
ik (3): M88—we, Ref=1, n=0.1 7% (4) : M88-sf, Ref=1. 7=0.1
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Size Resolved Concentration, Line— A, z=2.6 m, a=6.x10">

10 ¢
s =003, v=1.5x10°, (1)
9 0 emeedaes £-0.03, =30, (2)
A £-0.03 =15x10%, (3)
’h 3; = = = = =003, y=30,, (4)
rg. T
= b
T 4
= 5 b
g "}
S 4!
L
0.2 1 2 5 10 2 50 100
Radius (im)
- Size Resolved Concentration, Line—D, z=2.6 m, a=6.X 107
s £=0.03, y=1.5x10%, (1)
B9 000 e =003, r=30., (2)
—————— £-0.03, =15X10%, (3)
"g 8 == = = p=0.03, =30, (4)
g 7
Se S . =
P
g 5
=2
S 4
3 st -7
7
0.2 1 2 5 10 20 50 100

Radius (pim)

K12 BIEEERFESTOEAE ) ELAWEPS — 5 X fEEET 5B E (HR) .
WL 7 5 o 7 AR$: S98, fodHEEIL LR L.

ESFROTDLEHRITA 1:650L75. W->T, welliDOE 7 v 7 ZA&lZML, XY@yl
HWIZS98T7 T v 7 AT EEND LIIRTE B

413 (a) IFFEFLIEACE DA (K6 — R 3 ICHh 9) 23305, TREND X5 ITs sy (2),
(D) 1 Fwe sy (1), GUCHAITH D 2 TRERERAE THAMIZAR - 2T 28mEE->Z
L, EBEREC L o THRR/ER B (EHE IR OWEE) 23500 4, Bl R X we
R E D LRI LTS A Z EMNRENTWS. —F, BERIRIC X B HRES 2 F
HEC, BERIEOFIRE CHEERENSIML, WHE RO TIHEmARLND

B4 FERE I EE K04 (X6 —fﬁfiaé;iAwD) OBME - HBEMEEZ L TWAS, milZiEsf
S D5 BEBEIZ VN DS, REES A DRMENIZ 2 W TR we > O J5 38 BT BE O AT I
ZEMEmAENS. Ll (6 — 2 [z X o, KESBEMT et TREEEERME
DZERIZHOVWTIH, BRI ZOLL T —4 LHBRLTWARTHY SIS BBERH S, HERR

DU RO IR RS we sy X 0 b sfRTx LTl 845 Z LT3 & [k T

»H5b.
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Brup R

Integrated Concentration for Radius 0.3 ~ 25.54m, y=1.8km

11 :
o =003 y=1.5x10", (1)
—g 10 } ======= p=0.03 =10, (2) A
= ———— =003 =150 (3) A ————
E 9 -—==— p-c.nr-m.u}
= ""-‘ —
S s ' A .‘\
I e LR
(a) &7 PP AR
8 "':“ A *
6 - | "
6 -_ - e o \‘ \‘\___-—‘-"
gs \
\
4 \
5 10 15 20 25 30 35
Eastward Distance(<100m)
s Size Resolved Comemﬂau,a=6.xln", F=0.03, y=1.8km
g
=7
E
-y
gs
)
1 5
(b) = £=0.03, y=1.5x10%,(1) \\
S 4]  cmmmrnne Kol gl 0) e
S ————— e 003, y=1.5x10%,(3) M
§3. - =0, y=10, (4)
0.2 1 2 5 10 20 50 100
Radius (#m)

13

(#2500 m) TAREh TS,

5 RMEBOEEREKFEA (@) ERERESH b).
(a) OMF 2B 6 (AL1800 m, EALEL 3) (23,
(a), (b) ALGIXEL &R,

(b) & FAH HiL A4 Ca) 0D LR

Integrated Volume Concentration for Radius :0.05 ~ 5.5zm

Line- A, z=2.6m, a=6.x10, p=0.03

11
—_— p=0.03, =1.5x10% (1)
10} mmemmemes p=0,03, =10, (2)
e mm— £=0.03, y=1.5x10% (3)
M mmm——— £=0.03, =10, (4)

—
———,

(a)

0 5 10

15 20

Distance (x 100m)
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Integrated Volume Concentration for Radius :0.05 ~ 5.5ym
Line- B, z=2.6m, «=6.X10>, 5=0.03

11 i
o~ £=0.03, =1.5x10% (1)
g 10 N memmemmeee- £=0.03, =10, (2)
— N mm——— £=0.03, =1.5x10%, (3)
g 9f el —-—-- £=0.03, =10, (4)
- 8
(b) !
6 6
_8.“ 5
0 5 10 15 20
Distance (x100m)
Integrated Volume Concentration for Radius :0.05 ~ 5.5um
| Line- €, z=2.6m, a=6.X10"%, £=0.03
o £=0.03, +=1.5x10%, (1)
H10Ff 3= seeeeeees £=0.03, =10, (2)
i N e #=0.03, v=1.5x10% (3)
.;:- [ Y B, .. ————- =0.03, +=10,, (4)
©) !
£ 1.
=
S 6|
g5
0 5 10 15 20
Distance (x100m)
Integrated Volume Concentration for Radius :0.05 ~ 5.54m
1y Line- D, z=2.6m, o= 6. X 103, p=0.03
~ £=0.03, y=1.5x104, (1)
510f =000 e £=0.03, v=10, (2)
"E = =003, y=1.5x10°, (3)
- | B S £=0.03, y=10, (4)
Y
d) I Pes.. T 7 el
= SR
6 6 E = T
_§" 5
0 5 10 15 20
Distance (x100m)

K14 WERBOKFLMOBAE (w) & 5 RAERETHE (HHR).
(@) ~ (d) JUBILE 6 PUBA~DIZEIET 5. W ALEILEIL L F L.
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Integrated Volume Concentration for Radius :0.05- 5.5 ym
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Integrated Volume Concentration for Radius :0.05 ~ 5.5uym
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