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To investigate the physio—chemical components and properties of aerosol particles in urban area sampling of
aerosol particles was carried out in the campus of Hokkaido University, Sapporo, Japan, during snowfall. Aerosol
particles were collected on millipore filter papers using a low volume air sampler. Their shapes, sizes and
chemical components were analyzed by a SEM (Scanning Electron Microscope) and an EDX (Energy Dispersive
X-ray).

As a results, ice crystals of dendrite and column types were predominantly shown at mature and developing
stage of snowfall intensity. The denerite and sector plate types of ice crystals were mainly originated from the
sea but column types were come from soil. Scavenging effect by snowfall was greatly also shown at dendrite
type ice crystals that embryo was fully developd. Al, Si elements were shown at high frequencies as compared
with others. Na, Cl components were especially shown at high frequencies under the sea-breeze wind during
snowfall. Anthropogenic aerosol particles had shown with irregular shapes and sizes, relatively. Mainly 3-7um
aerosol particles were abundant and coarse particles also could be seen during snowfall. Ca, Zn, Fe components
mainly caused by spike tires from vehicles in winter season were dominant before snowfall, however the
element S mainly caused by human activity was rich after snowfall. The pH values of snow in Sapporo city
were higher than those at coastal area. The concentration of chemical components in aerosol particles was also
affected by surface winds.

Aerosol particles in urban area, Sapporo were mainly affected by human activities like vehicles and
combustion with wind system. And their types were related with snowfall intensity.
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Fig. 1. The position of aerosol sampling(Sapporo) and
radar observation(Ishikari) site.

19961 14

tlo

2712

209 ~274, 1997d 149 24

fuc)

202

9]

(=3

d~299 oo,
7o) 30cm o] &

B&710 5=

996&3
= AN

! &
=g o},

29 BMH}\gj

22.1. 9oj8]& Sampling

dojeid A AFHWHL Low Volume Air Sampler
£ o]gd9 200/min #FE HFAA, FEF, AHF
2 UyyolA 3084 147 FYE FUNE °E]J—P<]°1| 3
HAR o, 12417 99 ooj#l& sample® NF 3
o} P2 7)Fo] 4L TPE YAE AR
ader %A 7}53% Teflon Membrane Filter(pore
size 0.45m)E AHE8HTh

AHG A%AE 7H2, A2 IemXlem 2712 T}
A71E & BdF7) 98 3& @ ¥, SEM(Scanning
Electron Microscope, HITACHI S-2700)& Ab&3&te] o
olgld AAY =Y), 2YE =ZAbstx, EDX(Energy
Dispersive X-ray, Kevex Deltat)E Al&std ¢Jzte] A
BEME A s

222 A=

AAdFe YA o ooy Ee MARH} FHA
Ao 2Y¥H A7|E golr7] Hste FAHAF} 108 o
WE 24 %70, 24X 10~30% oUlg #A4Z, 2
AZ8 10848 ZAHY7I2 Yiroix] ZAHYAE slide
glassol 10&7t T8t replica €9 (dichroetane
polyvinylformal #2% 05~3% YolA wE)ez2 I
s AN F sEFY WY #n)ZH(Niken
SMZ-10)2. 2 Abdl (FX-35)8 Ho] #&stgnt”

223 7148 A

SapporoArloll Azl® AWSE olg3sle] E§ F& 7]
& AdFg 5L 2AHsPen, 0929 2149 #FEHE
grje&d 88 o839 SapporoAle AANL, F
E 4 og3e B4 Bl dige) dxd v
60kme] =Z8 #Holt & olgdld ZMHFEY U e
#Esial 719 2584 S48 golry] 9ste @y

ZY doltiE ol VADWHOR A wFEAe
T3 2o AL £Z Fojr AY L B
AL Table 17 7t}

Table 1. Specifications of a Doppler radar in Institute

of Low Temperature Science, Hokkaido
University.
Frequency 9,445 MHz
Peak power 40kW
Pulse length 0.5us
Pulse repetition frequency 2,000Hz
Beam width 11°
Minimum detectable signal -110dBm
Spatial resolution 62.5/250/500 m
Doppler signal processing Pulse pair processing
Nyquist velocity 116 m/s
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Table 2. The chemical constituents of aerosol particles
and its possible origins by Hidy et a.”

Element Possible Origins
Carbon Natural and anthropogenic
Nitrogen Oxidation of NOx, NHy, fuel additives
Sodium{Na) Mainly seasalt
Aluminum Mainly soil
Silicon Mainly soil
Sulfur(S0¢, SO.2, S..)  Oxidation of SO
Chilorine Mainly seasalt
Potassium Mainly natural
Calcium Soil and cement
Titanium Anthropogenic and natural
Chromium Anthropogenic
Manganese Anthropogenic, soil
iron Anthropogenic, natural
Nickel Anthropogenic
Copper Anthropogenic
Zinc Tire dust, smelting, fuel additives
Cadmium Metal production and processing
Pb Auto exhaust, industrial processes
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Fig. 2. The frequency distribution of elements contained
in the aerosol particle for 1Zhours during Jan. 20~
27, 1996 and Jan. 24~29. 1997 in Sapporo city.
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Fig. 3. The size distribution of elements contained in the
aerosol particle for 12hours during Jan. 20~27,
1996 and Jan. 24~29, 1997 in Sapporo city.
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Fig. 4. The frequency distribution of elements contained

in the aerosol particle for 30min. before snowfall

during Jan. 20~27, 1996 and Jan. 27~29, 1997 in

Sapporo city.
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Fig. 5. The size distribution of elements contained in
the aerosol particle for 30min. before snowfall
during Jan. 20~27, 1996 and Jan. 24~29, 1997
in Sapporo city.
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Fig. 8. Various type of ice crystals at Jan. 20~27,
1996 and Jan. 24~29, 1997 in Sapporo city.
(a), (c) : column, (b), (), (g) : dendrite, (d),
(e), sector plate.

Table 3. Variation of snow crystal types with respect
to snowfall stage during Jan. 20~27, 1996
and Jan. 24~29, 1997 in Sapporo city.

Type of snow .
Snowfall stage crystal Temp(T) Size
. dendrite, sector| _, . 5
Developing stage plate, column 2~-7 | 08-1.3mm
Mature stage dendrite -2~-8 1.0-6.0mm
Dissipating stage column -2 ~-4 | 0.8-1.0mm
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('C) in Sapporo during observation period.
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1996.
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Table 4. The chemical components frequency(%) of
aerosol in Sapporo. A and B is at 18:30~20:30
and 20:30~22.30, Jan. 20, 1996, respectively.

Compo-
ents|| Cl

Ca|[Na| K |Al| Si |Fe|Zn |Mn

Case

3%
5187

41841
¥%.29

8771|3309

ND

16662
3027

6.5%
1.317

5046
9091

745
11.603

ND
6.237
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Table 5. The chemical components of aerosol during
19:00~24:00, Jan. 24, 1997 in Sapporo.

Components | Cl | Ca | Na | K | Al | Si | Fe | Zn

% 0.636 (32597 1.305 | 1.784 | 3.178 |49.384) 2.441 | 86%
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Table 6. The characteristic of aerosol and ice crystal
during Jan. 20~27, 1996 and Jan. 24~29,
1997 in Sapporo city.

Wind direction v N -
Aerosol origin /anthropogeric Maring/Soil} Marine |~ Soil Sail
Metal High }
components | (Fe, Zn, Ti, Cr) LowlFe)
Dendrite
Ice crystal Sector plate| Dendrite| Column
Column
Aerosol | Si, Ca, Al ) Na, . S, Ca, Al
components | O K 7o Fe | o ChAbCIKNa )7y q's
Aerosol shape Circular Angular Circular
Developing | Mature | Dissipating Af
Before snowall | _ Stage | stage | sage | FMO
During snowfall

1. SapporoX 99 dojdld AHRL HAuHyow B
4 A7 M gkes, AFY 9% Az 2983
o d¥gx W Qi S5 ESARNAE F Al S
< ESFA7Y Ak ARl b 2% 5o
FE4E 22 Fe, Zn, Ti, Mn, Cr Zol A&

, TE UBEFANA 71Y9E L F UE RS0
Bol A&HU 58 ALH 253 °3§’~l spike tire
o g§ o}ABERMOR Ca Fe, Zn AEE0) 42
3 BAFo) vl ZFHHo) @ol AEHAL)

2. SapporoA Q& A4 FAl FTA WHaE A4S
7} Bten o] W AAAN AT dojas ¢zt
Z284E T4 B # dUqY. F2 3~7me 3m
olgt A7|A dojz& 7:}’\2 B+ dflen, Qg
FAAM ZIAE HAREL F2 Imolstel A FAe] 9%
AR R} & Ao B39

3. A4 A snow crystaldl 9% MAERE snow
crystal®] embryo7t €43 AR 24 F7] 0 Zo)
EAHAR, MARYNE B4 F7] 9 P 2 Hewm
Jetgth, dARge FAxv|olE  dendrite, sector
plate, column¥ F 98] 712 £F9) YAE & 4 U
on, M %7) W¥ dendrite, 744 2ol column¥
o] Bol Yetd& ¢ + AUUTh FAUAE Az 9
Zde7)oE 08~12mm 27)9 M2 BaAE ok
€ 9 o] Bkow 24 F7)dE 1~6mm 27) B9
o &Ads] AAT dAEol F2 BAAA o] Yy
At

4. Yo FA WA ZH 2= HY 2 &
¢ d¥gE vton B4 F7) e HYy 9Fe,

lo B e

&

44 27 de BEGY 4¥E Bo] ¥ Aoz &3—51
Ak, 24 Fo| g7) oejeigo] ZarsYL L B o

A B3 gHMx fojex e Y aTHs} it}ﬂ A}
ado
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5. SapporoAl9) W7 F9] do]e&e ZFAHA snow
crystal®) ¥efo] @l plate, dendrited & Gl A 7
P8 AEol, columnd & EFAN 710d ARo] Bo
e

o] ol A8} o] AE SapporoA F el A Al ooj
&9 542 EG7IQGE0] gRoy AREFeE 2
3 A9 LHEAY JNAZY, 53] TA W o
g 11 5o 23S ¢ 5 YAk FHAFY ooy
&9 Zare ZAAd 9% ARAA} FA w3l g

AZE F79 49 WEA o2 ARHY F2 2
g0z 7108 4REE 3mAr] olatd AN B

O

] AFEE 4 5 AR
B3] 7ZAAdAe ooleid MHEE

3 e 7 gdFor vy A o] Z4d A YAt
of AFse e 2L gl g £ 9l
oug olF 7Y odojede AR TAE FAAY
MAE A ZA 7198 4 glogg ATE. ol g
& snow crystal®] 24 o] ez o7]dFe F
EUlRe & 5% 53 A7y dojzse Azl A
58 ANFgHer A § glo] vt ALE F
st FA st A e] BAHA ojetg A S F
& gyt 2 AeE Agdd.
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