o & 4 A A xR

gl

ol of 2

5_]__

o] &

2003 @ 2 4

B3 st ekl

o) 7) 75t 2}

ﬁo

Be

o)



Mwﬁ
-

o

2 1
0

0

2
.‘é
2
6
é




Contents

List OF Tableg rrerreererrermmeers e ettt il
LASE OF FAUIES wrere-reseessses ommssss s 001 iii
ABSTRACT «vs-veseesrersresersasssssmmsssssesssessssssets s s st s s d s 1
Lo AJ B crerememr et e 3
20 ZFE E BA] HEH] o 5
Di1. PR reereeeeseeress e 5
D2 TFEE F] 7] rereereerseeereee st e 7
23. VAD ..E.}q }:g-ttl—} ........................................................................................... 12
370 T oot s 16
3.1, FPAFAFE coevveveeseesemsssssssssms s 16
32, OOJBIE F B BLEL e s 23
321 diojelE A7 ¢ X, AFFE AL e 23
322 Q1AM oolB|E 45 EIE EF e 24

3.3, B OJT] HFEZI T ovrereereemrsirss s 11
33.1. o)) olm ollojis 4 FE RS} o 31
332, VADO] €3 HpZEA B A ) o 40
333 oloid}d F X 53 WAEATY] FA| e 47

A, R OF Tl 2 B 50
I 51
ZEAFO] b coovresseesssre e s R 55



List of Tables

Table 1. Specification of a OPC (Optical Particle Counter). so=eoeeerereesemmenseeeerseees 8
Table 2. The size range of each channel for Optical Particle Counter. --wrvveeees 8

Table 3. Specification of a Doppler radar in Chong-Ju. oo 10



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

List of Figures

. The locations of the Doppler radar (A), radiosonde (C) and OPC (B)

OBSEIVALION SItE, r+rrreerorermrimsaririisitsstrsissnestresns s en e s e st noe s emrens e bas e 6
. Photographs Of a OPC used thls Observation' ............................................ 9
. Photograph of a Doppler radar used this observation. == eeereesrensees: 11

. Geometry of scan for wind measurements by VAD (Velocity Azimuth

Display) method. .......................................................................................... 12

. Surface weather charts for (a) 0900 LST on 26 Jan., (b) 2100 LST

on 26 Jan., (c) 0900 LST on 27 Jan. 2002, «wresererermernmniinen 17

. Temporal variation of (a) wind direction (, ) and wind speed (m/s), (b)

relative humidity (%) and temperature (C), (c) snowfall  amount
(mm) in a hour from 0300 LST on 25 Jan. to 2400 LST on 27 Jan.

at JOChiWOI’l. ................................................................................................. 18

. Vertical profiles of a temperature T, dew-point temperature Ty by

radiosonde at (a) 0900 LST on 26 Jan., (b) 2100 LST on 26 Jan, (c)
0300 LST on 27 Jan., 2002. «wrererrmerrmmrissemrmsssst sttt 20

. Vertical profiles of Wind speed and Wind direction by radiosonde at

(a) 0900 LST on 26 Jan., (b) 2100 LST on 26 Jan., (c} 0300 LST on
27 Jan. 2002. ............................................................................................... 22

. Total number concentration of aerosol particle from (100 LST on 26

Jan' to 1200 LST on 2‘7 Jan' 2002 ......................................................... 25

10, Time sequence of number concentration of aerosol particle at each

channel from 0100 LST on 26 Jan. to 1200 LST on 27 Jjan. 2002.--- 26



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.
Fig.

1. Comparison of the size distribution between clear days and snow

12. Time series of normalized particle number concentration for each
CRATINELL -erovervreersoreessessssseesasseessnessssesssn s sasessesssbasss s e ermsassbussssssnsnnsssensensanes 30
13. Aerosol volume size distribution at Jochiwon for the period of 26
Jan. to 27 Jan. 2002, o e 30
14. The CAPPI images of radar from 1215 LST to 1315 LST on 26 Jan.

0 T O URPPUU U PR PR SRR 36
18. The same as Fig. 17 but for from 1812 LST to 1927 LST on 26 Jan.
D002, wevrreereeeeoeree st s eees s eraee s s s e e e 37
19. The same as Fig. 17 but for from 2212 LST on 26 Jan. to 0128 LST
on 27 Jan., 2002, e e 38
20. Time sequences of number concentration of aerosol particles at each
CRANIEL. «oveoveeere ittt ettt s ere s ee et st eae s e ei e se st s e se s ain 39
21. Time sequences of cloud top height at Jochiwon. ... 39

22. Time-height section of horizontal wind calculated by VAD method
from 1030 LST on 26 Jan.-to 0302 LST on 27. Jan. 2002. ...ccooenoee 42
23. PPl (El =4.0) images of reflectivity at 1952 LST on 26 Jan. 2002 ..43
24. Time-height section of divergence { 10*s’ ) calculated by VAD method
from 1030 LST on 26 Jan. to 0302 LST on 27 Jan. 2002. .......... 45

_iv—



Fig. 25. Time-height section of vertical velocity ( ms”) calculated by VAD

method from 1030 LST on 26 Jan. to 0302 LST on 27 Jan.

Fig. 26. The vertical distribution of horizontal divergence calculated by VAD

method from 1030 LST on 26 Jan. to 0302 LST on 27 Jan.



On the aerosol concentration fluctuation using wind field

by a Doppler radar in inland area

Mi-Young Kang

Department of Environmental Atmospheric Sciences,
The Graduate School,

Pukyong National University.

ABSTRACT

Aerosol size distribution in the atmosphere is a very important factor and
the concentrations of aerosol particles have a large variation according to the
change of meteorological conditions such as wind speed and direction.

It is shown in this study that there is a good relationship between the
fluctuation of aerosol concentration and the change of wind fields in inland
during snowfall. It is also found to be well correlated with the development of
snowfall radar echoes and divergence of horizontal wind fields.

The observation of Doppler radar and aerosol number concentration is
carried out from 1100 LST on 26 Jan. to 0300 LST on 27 Jan. 2002 in

inland during snowfall. The distribution of aerosol number concentration



measured in size ranges of 0.3 /m~25.0 gm using Optical Particle Counter
(OPC). Velocity Azimuth Display (VAD) technique is used to retrieve the radar
wind fields from single Doppler radar data. It can be determined the some
products such as horizontal wind field, divergence and deformations as well as
vertical air velocity obtained by the vertical integration of the horizontal
divergence from VAD analysis.

According to the results of this work, those are shown that the distribution
of aerosol number concentration has an especially large variation for particles
larger than 1 gm during snowfall and the aerosol number concentration has a
tendency to increase at the beginning of snowfall.  Also an increase or
decrease of aerosol concentration due to divergence and convergence of wind
fields corresponded to greater than 1 gm and less than 6 gm in diameter.

Therefore, the fluctuation of aerosol number concentration shows to be well
correlated with the development and dissipation of snowfall radar echoes
according to the divergence and convergence of horizontal wind fields near
surface boundary layer in inland during sndwfall. In addition, this investigation
of the variation of aerosol concentration due to divergence and convergence of
wind fields can be considered to understand the occurrence or increase

mechanism of aerosols in surface boundary layer.
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2.1. A&

B dFd A48 ARE HF FYlA FMLFo2 oF 26 kmo] HA
3 22 5d71% AL AF AE A OPC (Optical Particle Counter)& A}
23 d7) deojald YA F v= FHAAERS AF X-W= =FY #Holy
o] wAl: g AM&E ARE AMESIEch 2z di7] ZE #ehE As
22 7)ke] AWS g9} 22ke] 13 J|A#RE ARE o] &3dUY. BFA
A& Fig. 1o} el A1 A AF X - band @Y =& doltd
Z4, 34 HEgoez oF 26 km Hold BAHL A FAZISAH Y,
okl &4 BE247t C NAFelth BA/RE FA FHA T -d FF
A2 BEYT F (20020 19 249 ~289) A H&7)74 2002\ 19 26
2 1100 LSTEE} 149 279 0300 LST7HA| ot}
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Fig. 1. The locations of the Doppler radar(A), radiosonde(C) and OPC(B)

observation site.
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22.1. OPCE o] &3 dojel& F v &3

OPC (A=t dA Az 7R709] YAt & Abge FEg &
Aot 1 Fx2RE vlg FARR Fxo Az Z7] Alojo dAT BA A
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HYe 03 m~25 mEA Z|2A oz g7 AR dF5T F Ut OPCH
A2 Table 1o, 2t A dE A9 HZEPAE Table 20] iU 22
I 2¥2 Fig. 2o Yt o dAFoiMe HA FAH stsd dddéE
o] z27] W03 m~25 mFEES TR Zt A7) 9 oojEy
F TEE AU



Table 1. Specification of a OPC (Optical Particle Counter).

Particle size channels

8 CH

Model 5230

User selectable, from 0.3 to 25 mm

Model 5230

User selectable, from 0.3 to 25 m

Sampling flow rate

1.0 c¢fm

Max. particle concentration

500,000 particles/ft' (5%)

Light source

Laser diode

Sample time

1 second to 3 hours, user selectable

Hold time I second to 100 hours, use selectable
Printer Built-in thermal printer

Outputs RS-232C

Count cycle 1 to 99 cycles

Calculations

Means of averages (Max. 99 count)

Power

100VAC, 50/60Hz,

Table 2. The size range of each channel for OPC

Channel

Range ()

1

0 3 S O e WN

0.3~05
05~0.82
082~1.35
1.35~2.23
2.23~367
3.67~6.06
6.06~10.0
10.0~250




Fig. 2. Photograph of OPC used this observation.



Table 3. Specification

of a Doppler radar in Chong-Ju.

Model DWSR-200X
Band X-band
Frequency range 9400 MHz
Peak power 200 kw
Pulse width 0.5/1.0 ps
Intensity mode 500 PPS
Pulse repetition frequency
Doppler mode 2000 PPS
Intensity mode 240 kw
Maximum detection range
Doppler mode 120 kw
Velocity limit 42 m/sec
Size 20 m
Antenna Beamwith 12 °
Gain 42dB

- 10 -



& X - band Y] wlelts A 912 Table 32 a7,

Wl #Hf g2 240 km, Y E2 120 o) wEu ke
of 4 1917}, °F 055 kAo 155 F4E e o8 4

ol E]4= WHALYL:, Doppler 45 1) 40 Bl Zojv)

Fig. 3. Photograph of a Doppler radar used this observation.
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2.3. VAD 4] uby

VAD (Velocity Azimuth Display)4 2 PPI (Plan Position Indicatior)¥ e} 2
BE5E dAte] A& E BEE o83 A2 2 Lhermitte and Atlas(1961)9]
g8 g A=A o] HHE dHoid FALW +HF L 4Y 0
olgt ZtZo 2 difrl U ALYHue AL g EHd F&3
A A+EETE Fig. 49 scanning A =& YEhA LW, AT UAHY 1XE
(0022 360 ° A EHZ (g )° 3 el W& FASE, 99

DEMER #7127 FARNY AASES ST

Vucosfcos @,

Vi

VsinOe /t
Vgl
rsin@.

Fig. 4. Geometry of scan for wind measurements by VAD method.
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V,(8)=a,+ a;sinf+ ajcosf+ a,sin2d+ agsin2d 4

@y zsAsE AG)T Bl ne G o] FolAn

oV
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ar,=— V,cos(8,) (6)
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aV. av,
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(a)

[

4

N
(%,

(b)

()

Fig. 5. Surface weather charts for (a} 0900 LST on 26 Jan., (b) 2100

LST on 26 Jan, (¢) 0900 LST on 27 Jan. 2002.
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(a)

Jochiwon 2627 Jan 2002
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Fig. 6. Temporal variation of (a) wind direction { °) and wind speed( m s -h,
(b) relative humidity (%) and temperature ('C), (¢} snowfall amount
(mm) in an hour from 0300 LST on 25 Jan. to 2400 LST on 27 Jan.

at Jochiwon.
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32. dloj2lE & T X

32.1. dlojgjg AV & Fx, AHFE ALt

7] F doja&e a7 WY ¢ & W) dEd o& HH¥ %¥
3t7] A gdutd ez disd WHeE A A BXE RISA H
o oojm A ooEd FYeo FAUT B HAHEEL N FHE T
Age 7148 7Y dN= nn(Dp)dDp 7} 271 ¥ HA( Dp,Dp+dDp)H
ol glate]l 8 Uehdgd, ny(Dp) & AN Zo} & 5 ArkSeinfeld
and Pandis, 1998). dl2{&1£ 9] AHFee & = BEEY ZF 4734 &%
o] a3l UdehllE AL ¢ F£ Jong AY FEo we 4uugc
(AA94, 2002). 9714 N& &9 AT A& 7HF, Dp © dAe A4E
vebdich

nn (Dp) =35> ()

agla, dolejse] MM AL Yste A2y AMLFATh
n\.(DD)=“é£ Dp°® ny(Dp) (2)

Te Ar) W Ao 4 vE, AX FES 48 d5doz gAY 96
X 4 G)st AW AgsE

dN/dlogDp = 2.303Dp n  (Dp) (1/ cm®) (3)

dV/dlogDp=2.303Dp n , (Dp) (# m*/ cm?) 4)
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Fig. 23. PPl (El =4.0) images of reflectivity at 1952 LST

on 26 Jan. 2002,
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Fig. 25. Time-height section of vertical velocity ( m s
method from 1030 LST on 26 Jan.
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