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BASIC STUDY ON SALT DAMAGE (IV)

Distribution of Sea-Salt Particles near the Coast——

By Masaaki TANAKA

Synopsis

Observations of the horizontal distribution of the salt mass and the number concent-
rations of giant sea-salt particles near the ground were carried out at 6 stations distributed
from the coast to the inland near Ogata, Niigata Prefecture, on Dec. 6 through 8, 1968.

The wind from the sea near the surface up to 1000 m level ranged from 2 m/sec to
6 m/sec in speed. The observations showed that the particle number concentration at
the coast increased with wind speed from the sea, the particle number concentration near
the gound decreased with distance from the coast, as expected from our theoretical model,
and its value at 40 km from the coast was one order smaller than that at the coast.

The impaction-sedimentation ratio, 7, estimated from the observed horizontal distri-
bution of the particle was about 20 for 6 m/sec in wind speed, about 10 for 4 m/sec, and
about 4 for 2 m/sec. The value of y for 6 m/sec is in good agreement with that estimated

in the preveous report from an observation of the three-dimensional distribution.
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Fig. 1 Location of the stations for observation. Fig. 2 Synoptic weather map of Dec. 6,
1968.
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Fig. 3 Observed vertical distribution of wind over Ogata from
10 : 00 to 16 : 00 on Dec. 6 through 8, 1968.
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Table 1 Obtained retention factor.

Sampled volume 0.1 0.2 0.5 1 2 4 8

Retention factor

€ 0.83 0.73 0.56 0.42 0.35 0.31 —

Values of € by Toba ‘
& Tanaka (1967) 0.92 0.85 0.69 0.54 0.41 0.33 0.291
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Table 2 Relation between 6, and P.
(a) on Dec.6. 1968

log m (No. /01%)0 cc) 1073/ fm%ec) (cﬁl//ﬁs‘éc) (fg]r(c;gf/jgfc)?%)
(b) on Dec.7. 1968
log m (No. /{ﬁ)O cc) | (107%/ fmzsec) (crlrzgeoc) (fg)r(cﬁr(l)l'{vs;()c;/g)
U T —— T
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2O 16 | 0106 | 0.192~0,400
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(c) on Dec.8. 1968
log No. /100 ce) /e oS5
1.5 -
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Fig. 4 Diurnal variation of sedimentation rate of salt, number

concentration, wind speed, and wind direction 9a.m.
Dec. 6 through 18 p.m. Dec. 8, 1968.
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Fig. 5 Diurnal variation of sedimentation rate of salt for various

stations on Dec. 6 through Dec. 8, 1968.
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Fig. 6 Salt-mass distribution of the particles for various distances
from the coast, on Dec. 6 through 8, 1968.
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Fig. 7 Averaged rate of sedimentation of sea-salt particles for various
distances from the coast on Dec. 6 through 8, 1968.
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Fig. 8 Horizontal distribution of the number concentration of
sea-salt particles, on Dec. 6, 1968. Abscissa is distance
from the coast.
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Fig. 9 Same as Fig. 8, on Dec. 7, 1968.
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4. HEBEOKFAMMPOLO ¢ HOEE

W EEEOKTFLAREIL, 6 Effichhics’, FEOEG8 BOBREERVI:, 42085, bhb
hOWERTFHReFA2BALC, WMIRETH r, ST 5. 22T, ffiThAXL LR, BlET
feote 7 4= Fid, BHSMBELLTED, RARBRE, SHERHEGE, Licdt-> TGOz
b, BEYEZ bR WEWTRE D, LX) ORIIACE - TR E, HIERT b, TORIC X » Tk
ThaeEL TRITYED S, SOkt 2, ROREIL2 BTHR~X 1, 6 BFMEItEOR
# 6 m/sec, FHEITILFEDORK 4 m/sec, 7 HITILFEDRL 2 m/sec THot,
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=0 DL &, Tichbith EEORIRIERO S 555,

@0=(1+%>exp U+ P8l erfc((1+27) VE) - 7 L oerfe(vE) e (1)
r=0 DL ¥, Tichbii EMEOMBIERO L 4
6y=(1+28erfc(VE) _L VEEXD(—E) rroemvrmreriiinsens st (2)

TEbEh%, ZIT, r HHRETH, 6 £ XThThERTIIhic BT ORFEERE, B
nHOERETHY,

7:%‘ ...................................................................................................... (3
o

6,= G T (4)
wx

é= ADg T s (5)

TEHREND, TIT O 3 LT ON TEEIRE, 6o 3R (x=0) TOMERE, x, D, w, 21X
ThEh, BE,LOKERE, SEEBGRE, KTOBTEE, MIRRE T2, 205 LINELRBERE, K
FOETHEEREENE IR T, FLRREHR»LEMLERHETS L AR TH D, Ll
w/D=a LTV EETTRBELA L —FERZYL B AEX b b\, DOEYMELEX %L, w/D R
D, ThicgRr ooy, BEu, 52 bhb s, (5) RIVBRABFD E2EE S, £LTKF
RESHBEMND, RTFO 275 AT Og=00/00 TFHETIE, € & 6, DBEFEELRD, £LT £
DOy L §EDfER, (1) BXO (2) RIVHEZIRBr AT 22— 1Lk 6, & § LOBFICEDLER
W,y DERHET L ENTES,

BIICIE, 2o TBEDR, WAWAIRIBEMTORES A5 E & brcfsRe, MR Shicd
ERICEBEDLDE LT Table 3 (2R Uiz a Offix H\ fz, Table 3 21, Z® a b D=10°cm?/sec
LLTRED w, w2/D, #ZODKTF 27 5 AJNCR LIz, IbIC DOREEZLEFELE LTD D=5x10*
~2x10° x4 B x> THIR LT,

Table 3 Values of w/D, w and D used in the calculation
for Tables 4 and 5 (cgs units).

logm L w/D=a (fozl{) 5f‘>)<r10‘[4’~=219<5105) w?/D
1. 0 S O U,
‘ 10~ (0.5~2) (a5x10222x1oa
2‘ 0 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
’ 1.4x107 (o#li.a aogfégEOS)
3. 0 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Table 4 Values of £, 6, caluculated from the observed horizontal
distribution of the particle number concentration (cgs units).
(a) morning Dec.6. 1968 (x=6 m/sec)
x § O,
(km) 1 logm=2 3 1 logm=2
2.1 4.2
5 (1.1~4.2) x10°® | (2.1~8.4) x 10~ 0.2 0. 305
: 4.2 8.3
10 L @1~8.)x10° | (4.2~16.6)x10 | 0.23 0.154
8.3 1.7
20 (4.2~16.6) 10 | (0.84~3.4) x10° | 0.14 0. 06
1.7 3.3 '
40 (0.84~3.4)x102 | (1.7~6.5)x10 0.10, 0.05
(b) afternoon, Dec.6. 1968 (x=4m/sec)
. : 6,
(km) 1 log m=2 3 1 log m=2
3.1 6.3
5 (1.6~6.3)x10 | (3.1~12.5)x 103 | 0.26,
6.3 1.3
10 (3.1~12.5) x 10 | (0.63~2.5) x10"* 0.20 0.20,
1.3 2.5 ‘
20 (0.63~2.5)x10"% | (1.3~5.0)x10- 0.24, 0.165
2.0 ‘ 3.8
30 (1.0~3.8)x10"2 | (2.0~7.9)x10~? 0.15 0.14,
2.5 5.0
40 (1.3~5.0)x102 | (2.5~10.0) x10°¢ | 0.18s 0.10;
(c) mean values for morning and afternoon Dec.7. 1968 (#=2m/sec)
x § 8,
(km) logm=1 2 logm=1
6.3
5 (3.1~12.5) x 10~ 0.36,
1.3
10 (0.63~2.5) x10-2 0.62
2.5
20 (1.3~5.0) x10-2 0.18
3.8
30 (2.0~7.9) x10-2 0.34,
5.0
40 (2.5~10.0) x10~2 0.21,
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Table 4 (a), (b), (¢) iz Figs. 8 KLU 9D6 AL 7 BOKFRESMNS, KTD7 7 AP 6,
=00/0 &, E=w?x/4Du HEHEL TR LK. £D X\ wy/D DfEid Table 3 OEY LB i,

Fig. 10 17, (1) KXV (2) RIOVRDIrHF 48— L1z 0, & § ORFREFHEBETHL, TOL
K EH s bR Table 4 D 6, & & Offf (D=10°cm?/sec ILHETH D) HEALI, DX
W6 BFRIOBEED logm Tl~2D5 DB THIESLY, 2~303D1k2, FHED1I~20D30
123, 2~303Dix4, TADL~2DL D5 %2 CRA LI, Fig. 10 22 5FEXMWM o1 7 OEDH
Bfli%, o lNICIIBHER&EDRLS 1, 2, 3, 4, 5 THFT, dbuwic w, # & Lbic Table 5
TRL, 2B, FhhbROBIRGEH 1=wy/u % bEA L7, o3, Table 5 Zix Fig. 10 22 bFth

10%—=

16'

®»
T T T T TT17]

T

'03 1 1 = = ~ 1 1 FEA N 5
10% 16 16 Ie] 10

Fig. 10 Observed normalized horizontal distribution of the number
concentration of sea-salt particles. Curves are calculated from
Eqgs. (1) and (2).

Dec. 6,68 morning 1, —O— 1,0<log m<2.0

2, —@— 2.0<logm<3.0

afternoon 3, —Q— 1, 0<log m<C2.0

4, —@©— 2.0<log m<3.0

Dec. 7.68 5. —@— 1.0<log m<2.0

Table 5 Values of 7 estimated from the present observation (Fig. 10)..

Case no. u w 7 - 4
in Fig. 10 (m/sec) (cm/sec) (from Fig. 10) A=wr/u (fﬁggfo ‘fl(f:ﬁipznd')
18 N
1 6 1.0 (16-220) 3x10-2 10~27
17 _
2 6 1.4 1zt 4x107 7~34
12 L,
3 4 1.0 a2 3x10° 4~25
4 4 1.4 . ,fg) 3% 1072 5~16
5 2 1.0 (1 2x1072 1~10
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66,
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Fig. 11 Comparison between observed horizontal distribution of
the number concentration of sea-salt particles on Dec. 6,
1968, with calculated distribution. In the calculation,
values of y=20 is used for curves 1 and 2, and y=10 for
curve 3.

Dec. 6’,68 morning —O— 1,0<log m< 2.0

—@— 2.0-{log m<<3.0

afternoon —@— 1.0<log m<2.0
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HE 3P R B KIS HRDI: 7 HAN0~30DMETH B & 5 kb, BAEL 6 m/sec THoto
CEEERTIEL SEOREREIS—HLTVWAEVE LS,
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