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BASIC STUDY ON SALT DAMAGE (V)

Distribution of Sea-Salt Particles near the Coast in the Strong Wind Conditions

By Masaaki TANAKA

Synopsis

Observations of the horizontal distribution of the number concentration of giant sea-salt
particles near the ground surface were carried out in the strong wind conditions at several stations
located from the coast to the inland near Ogata, Niigata Prefecture, on Jan. 24, Dec. 13, and Dec.
14, 1970.

The wind from the sea ranged from 10 to 18 m/sec in speed in the lowest several hundred
meters layer. The observation showed that the particle number concentration near the ground
decreased with distance from the coast, as expected from our theory.

The impaction-sedimentation ratio, 7, estimated from our present observation, is about 10 for
the wind of 10 m/sec, and about 13 for 16 m/sec.

However, the impaction factor, 4, obtained from our observation, is rather smaller than but
nearly the same order with that written in the previous report on the observations of the horizontal
and vertical distributions for the weak wind.

The particle number concentration observed at the coast is compared with data observed by
Toba et al. at the sea surface. The concentration at the coast for the variable wind speed is also
discussed.

L ¥ 2 » &

BEEWIHELR, BETREBOFREICL > TERINHEEOM T4, BEEFERICE > TEE
RHEIN, HEMECHETIIERE>TRETHIDOTH S, bhrbhid, ZoBE,D, BEOR
BHBFRL LCHEERTOEL OB ENORZEOMEL LD B TE oo BETOMRERTEERE 0 13,
BETHEENTFPERLABIGEA TS 2R0RE u, WHFOETHE W, KKOMERLHEE D, &
LD b O %, GE 2 RALAAKREINTVAEL, oMz, ZRSEDKROEEE HIT2
T, BEPKRICL Z2RFHRIEMICL Y BREZT 5.

HEHEKICHREI N RE, B2 ELNdYBR~ONEZERTHY, Z0BY, Lod) h&MTihE
LA ERIEROBILOCEEAMBETH 5. bhvbhid, ZoMECOMBEAOKRE S %, EBEN
?@ﬂﬁVVﬁmbﬁéﬁﬁ%T&,F%% (2 BHERE) SWLSEKRT 7 A —2THDLEYY,

Loy R, ARTOBENFORBEAGLOHET LI ENTEL, bhvbid, HECEnwTiEER
TOHREBRELFEN, FREKBIICS?, HEMREHKFERARERENFRALICENWT, KPRE
SHEBRET R\, 7 OEPHEME 6m/sec PIFOBENKICH LT, MRER 2 & LT3X10? ofi%:
75713)4)0



500 HAMKBAERFEHRE 4 5B (1. 46. 9)

A, ABEEZFICL > THEE 10m/sec Pl FOBBAEIZH LT, 2 OfENEDL LWIZEL20HED
el 1970£ 15 120 2H, RBHRENFELT, # EEENFOKFEAHFEEM L. 08K
B, 43 TCRBONZMHICHEOBDPRNI Wl BT

THIT, SEOBEAERY D, [AEAUMNELH L IZELL, BRETOREILESHT 2L %, BRTOHE
BHFERBENEOL S TEBHT 2L I HEIODWTI AN S,

2. BADAHEERAFOIRKR

21 1970418 24 8

KBHERBAFAH, 500m, 900m, 1300m o 3 moMER FREEE L, BB LA86, T8 /o°
72 ="FRHATHE Lo L IEOBM O BRI 40 HTH 2, Bl Fig. 1 o st. 1 TR L7
HA#ICHE L CTe Y, HRH»DOKTHBERY 125 m, ik 50m ©H %, BRI, JLHEIHEHEI
fLEL, bxw LEORDHERTSHD, AW LEORRMEATS 2, HEL LB E CHHb &K
WHABHEE S TwT, BHEPLDOAEILELd0RE V. BEIFL>ONESOETE, WHhEAR
B34y 200 m, Z DSEH 500 m HiffMy, I HITMMELE>Twd. BEILTEAU LT 5/, BHlFcl, F
A7 2 —FRNCEERTREREBE, LMoy b L 2ROBRIZTTIE 120

24 A4RRT S Br ol L XS % Fig. 2 [URT. HBHEBSICEEE, TEHFEIESREND > TXHMORE
BEETH S, KIBBHFALORSAR, 24 BoBEBEY, &Y, BLANETH >, BillFFo 10m gE
OROKETIR, ZH0BENSG, WL Y OMAMSE %Y, BAHEPEOEY 11 m/sec TH - T,

36 R

NOJIRI LAKE
S SURFACE
JAN.24°70
0600 JST
Fig. 1 Location of the stations for observation. Fig. 2 Synoptic weather map of Jan. 24, 1970.
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Fig. 3 Synoptic weather map of Dec. 13, 1970, Fig. 4 Synoptic weather map of Dec. 14, 1970.
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Table 1 Obtained retention factor.
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Fig. 5 Diurnal variation of observed vertical distribution of wind over Ogata, number
concentration of giant sea-salt particles observed at Ogata, amount of precipitation
at Takada Met. Obs., wind speed and wind direction at Ogata and Takada.

FLUNEOKPEAIHEMNEITE > LM EEA L. L0, I3A6KTELLKRELL, 8T
1%, 16m/sec, 15 K¢iTid 20 m/sec T L7co MR FREBBED, S Z0E L 9Bt +TIE
BEICELTWD, 20%, BERHEMLTVEY, MTBER, d-o%2) Lo Lhitn,
A, BELYEEBZNEpoiZdddbbt, BAL)HERTFREERISERIB A>TV,
ZLT, 430 pRMMBHILEL SHOBRICEDL L L LI RBBIELY LT3,

INHOERR, METOMTRBBER, ZoBoRRSHERLERPIAKEAEEYZTLENS T
L, HROBE, TOBORMEOKEINXIIERINTVEIDOTRENIEEZRLTWE, BRTOKF
BEXEXRTLEIDEZONTREITHRMNT 2.

3.2 BENTFEMBEOKESFRAER

1970 £ 1 B 24 Ho¥RED M L. 3km i, 12513 0 40km #1,5, 14 Hp 20 km 1423 C il

— 4 —



He : EEICHT S EBNNE ES ) 503

(a) Jon.24°70
{1430-1700}
(b) —O— okm
B —@-o0s
20r 20 —-&—- 09
Dec.13'70 - 13
(930-1100)
~O— okm
3
o
O
- ol
(14
w
o
&
-
O
-
g ol—s
[
° {c) Dec.14°70 (900-1030)
o
W 20 pec.13'70 (1130 1330) 201
= —O— o km
% —P—25

-®— 5
—©— 110 S
——20
——30
—— 40

log m
Fig. 6 Salt-mass distributions of the particles for various distances
from the coast, on Jan. 24, Dec. 13 and Dec. 14, 1970.
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Fig. 7 Horizontal distribution of the number concentration of sea-salt
particles, on Jan. 24, 1970. Abscissa is the distance from the

coast.,
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Fig. 8 Same as Fig. 7, but on Dec. 13.
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Fig. 9 Same as Fig. 7, but on Dec. 14.
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Fig. 10 Comparison between observed salt-mass distributions at the
Ogata Coast with calculated distributions from Toba’s pro-
duction rate at the sea.
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Table 2 Z4H Wiz W/D #7531, 2@ W/D ind D=105cm?/sec & LCRkZ % W, W?/D $ >0
F23ARDOTR LT EHI D oWEEAE(AGHEE LT D=5X10'~2X10° {44 2E% 0> I A
T3 Lo

Table 2 Values of W /D, W and D used in the calculation for Tables 3 and 4. (cgs units)

W for D=105
log m WiD (for 5% 10 ~2X 10%) WD
125 —
10— 1 10-5
(0.5~2.0) (0. 5~2.0) x10-5
2.0 —
_ 1.4 : 2103
1.4x107 (0.7~2.8) (1.0~2. 0) X 10-5
3.0 l

Table 3 @) (b) (©) <, Figs. 7. 8209 0 1124 A 12 113+ 14 H OAFREN AR HHF D7 5
2B By= g2 & =% EHHLTR L. 208\ W2/D ot Table 2 offx, Hik u RAMS
BRI OE, j‘f;bg 1H 24 g 11m/sec,12 13 g 16 m/sec, 14 § 10 m/sec % 3 1 \n7-, Fig. 11 {7, (1)
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Table 3 Values of &, @, calculated from the observed horizontal distribution
of the particle number concentration. (cgs units)

(a) Jan. 24,1970 (u =11m/sec)

& 6,
x
(m) 1.25 logm=2.0 3.0/1.25 logm=2.0 3.0
| L1 | |
1.14 2.28
500 (0.57~2.3) x10-¢ | (1. 14~5.7) X 10 0.52, 0.29;
2.05 4.1
900 (1.02~4.1) x 10~ | (2.0~8. 2) x10~4 0.32, 0.19,
2.95 5.9
1300 (1.48~5.9) x 10~ |(2.95~11.8) x 10-* 0. 38, 0. 26,
(b) Dec. 13, 1970 (z =16 m/sec)
x § 6,
(km) 1.25 logm=2.0 3.0(1.25 log m=2.0 3.0
3.9 7.8
2.5 (1.95~7.8) X107 | (3.9~15.6) x10* | 0. 66, 0.57
7.8 1.56
5 (3.9~15.6) x 10~ |(0. 78~3. 12) X 10-3 0.73, 0.32,
1.56 3.13
10 (0. 78 ~3. 12) % 10-3/(1. 56 ~6. 25) X 10-3 0.53; 0. 26,
3.13 6.25 1
20 (1. 56~6. 25) x 10-3/(3. 13~12. 5) x 10-? 0.23, 0.18,
4.69 9.38
30 (2. 35~9. 4) X 103 | (4. 69~18. 8) x 10-? 0.21, 0.24,
6.25 1.25
40 (3.13~12. 5) X 10-2|(0. 625~2. 5) x 10~ 0.24, 0.16,
(c) Dec. 14,1970 (z =10 m/sec)
x § 8,
(km) 1.|25 log ml=2. 0 3.011.25 log m=2.0 3.0
6.25 1.25
2.5 (3.18~12. 5) x 10*|(0. 625~ 2. 5) X 10~ 0.69, 0.56,
1.25 2.5
5 (0. 625~2. 5) X 103 | (1. 25~5. 0) x 10-8 0. 45, 0. 30
2.5 5.0
10 (1. 25~5. 0) x 103 | (2. 5~10. 0) x 10-2 0. 44, 0. 20,
5.0 1.0
20 (2.5~10.0) x10-% | (0.5~2.0) x 102 0.48, 0. 24,

PIU@QRPORDTIr %874~ —, LT O L EDBFEHMMTRL, T i Table3 @ 6, & §
DOl (D=10° cm?/sec [Zxf 5T 2 3 D) ZHA Lo ZDI 12 H 13 HOBEEA 107 gm (log m T
L 25 |Zxfis) ~107gm 0 3 IR THUF S 1 £ 107°gm~10"°gm 03 DX 2%, 14 HD 107" P gm
~10"gm @y DIE 3, 1071°~10gm Dy i 4, 1 H24 A 107105 gm~10"" gm ¢ } D 5, 1070~
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Fig. 11 Observed normalized horizontal distribution of the number concentration
of sea-salt particles. Curves are drawn using Egs. (1) and (2).
Dec. 13, *70 (930-1100) 1—@—1.25<Log m<2.0
2—@—2.0 <Logm<3.0
Dec. 14, 70 (900-1030) 3—(P—1.25<Log m<2.0
4—0—2.0 <Logm<3.0
Jan. 24,°70 (1430-1700) 5—@—1.25<Logm<2.0
6—5—2.0 <Logm<3.0

Table 4 Values of r estimated from the present observation. (Fig. 11)

Casc No. oy v 7. A=Wrlu T
in Fig. 11 (m/sec) (cm/sec) !(from Fig.11) (range corresponding to Table 3)
1 16 1.0 (éﬁ) 7.5x10-3 225
2 16 1.4 (9}%9) 1.2x10"2 5~30
3 10 1.0 (5_‘1’3) 9.0x 10~ 3~20
4 10 1.4 (Slfs) 1.8x10-? 5~25
5 11 1.0 (3(328) 3.9%10-2 20~60
6 11 1.4 ¢ 40§§0) 7.7x10- 30~100

10%gm D 3 DL 6 2 2iFCXHI L7z, Table 4 |7, Fig. 11 L34 M > 72 7 OEOPRIEE, Do W
CHERME, £B0R%E51,2,3,4,5,6, 40T, dbnic W, u LERITRL, IHRZEANLLEK
Wi HRIES A, Table 3 Tho ZWIZRE L2 E OXMBHELLRE S ¥ DEEZITA LT,

S OBEM» LB, REANROHRETH, v £, F4HoBAKOTL LHET L, LHOfHIIAE
{, 12 AoMiI/NE v, 12 A 13,14 HOKRORBIZER L2 LI, HRDERLTOI, TDH,
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