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On the yellow sand transported to Cheju Isiand

Ki-Ho Lee and Chul-Goo Hu

Summary

This study is carried out to investigate the characteristics of the vyellow sand transported
to Cheju island on 1995 and its influence on the concentration of TSP at Cheju area. For
this purpose, the callection of TSP is conducted by using a high volume arr sampler and the
analyses of weather maps is also performed.

By the analysis of weather maps, it can be seen that the yellow sand occurred at Cheju
area on March 1995 is transported from the upstream of the Yellow River via Shanghai
region. The duration time for this case is 32 hours at Cheju area. Although the source
regions of yellow sand occurred on Apri are not dearly inferred on the weather maps, it
can be confirmed that the bend of yellow sand is flowed to Cheju area followed by cyclone
passage with cold fomt passing the Korean peninsula. It can be also confirmed that the
drculation associated with the yellow sand is characterized by the westerly to north-weasterly
of 40~50 knots in the 700hPa layer and southward movement of cold core,

The concentration of TSP when the yellow sand occurrs is increased over 4 times than
normal period.
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Fig. 1. The occurrence number of days on which the yellow sand was

observed

during the period of 1970~1994 : (a) at Chuncheon (b) at Seoul
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Fig. 2. The main origins of yellow sand.
Table 1. Number of occurrence for the main origins of the yellow sand
Month
Source Region Total Ratio
Feb. Mar, Apr. May
Taklamakan Desert 1 - 5 3 9 U6
Gobi Desert - 2 2 7 269
Upstream of the Yellow - 3 4 3 10 385
River and A-la shan Desert
Total 1 5 11 9 26 1000
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Table 2. Monthly number of occurrence for each duration dass of the yellow sand over

Korean peninsula

Hour Month Total Ratio
Feb. Mar, Apr. May
3 - - 1 2 3 115
3~6 1 2 - 3 115
6~12 1 1 1 3 115
12~24 1 2 - 3 115
24~48 2 2 3 7 269
48~72 - 2 2 4 154
72~96 1 - - 1 2 77
9%6< - 1 - 1 38
Tota 1 5 11 9 26 998
Average 840 184 301 361 320 (13 days)
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Table 3. Number of occurrence for each duration class of the yellow sand over the Korean

peninsula depending on each origin

Source region

g
B

Hour

Taklamakan Gobi Yelow river & A-l shan
€] - 2 1 3
3~6 1 - 2 3
6~12 - 1 2 3
12~24 - 1 2 3
24~48 1 3 3 7
48~72 4 - - 4
72~96 2 - - 2
96< 1 - - 1
Total 538 156 138 832
Average 59.7 23 138 320
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Table 4. Number of required time(hours) for the transportation of the yellow sand from

origins to Korea

Source region
Hour Total
Taklamakan Gobi Yelow river & A-h shan
96~108 3 - - 3
84~96 4 - - 4
72~84 1 1 - 2
60~72 1 1 1 3
48~60 - 4 3 7
36~48 - 1 5 6
24~36 - - 1 1
Total(hr) 772 387 434 1593
Average 858 55.3 434 61.5
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Table 5. Number of days with the pattern of pressure system when yellow sand was

trasported
Month ]
Pressure feature Total Ratio
Feb. Mar, Apr. May
Low passed over the
Manchuria 1 4 9 7 21 80.8
(with cold front)
Low passed over the Korean
peninsula - 1 1 1 3 115
(with cold fornt)
Trough
(the edge of high) - - 1 1 2 77
Total 1 5 11 9 26 1000

Table 6. Number(day) of the yellow sand occurrences in non-yellow sand years of Korea

Month

Year Total
Mar, Apr. May
70 2 13 7 22
74 2 5 3 10
78 5 12 3 20
86 7 9 9 25
89 9 7 5 21
Total pis) 46 27 98
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Fig 3 The typical weather maps of sea and 500hPa levels when yellow sand was
transparted to Korean peninsula,. The shaded area is a region of yelow sand

observed : (a) sea level, (b) 500hPa,

-13 -



gl AFE FF 7IRAE ZFA R =2 $4E A9 iEHY A4 R S0mbe)
FieolMe ARl YT EXHN BY drixolR Fe 48 F3U5F9 AL
o Tezka 9% A7148) @0 @A 0 IEZ FEHA ZF A9 A AY
A0l dEAME YERIA gol= @5 S0mbe] Y7I=E JER Folt®. Fg 301
# FHMe BFEG BI@ v Qo He, g A A7 5 3

Feg 3 3054 APt 23 @ AR FE)0] HnE 9IF S0mb 2

z -
3 = ~f- PRAEY "
4 x = S, :’J —se e /q%
NN i s PR EOF TS
.7\' a5 -; =t o B A R v 20
;_- N - :, 56 = s e &
py S siv 5?‘_.‘—‘ \'\ . ," 2
o k. Ay i W A
.. - ‘? Fws o
. < N 'l "'/ l'/“ ot \ ) A \-d;% 50
8. & oo Hels Y Ry r"‘“ - o5 v, . AN
(4] i, ."‘ \ Vi P q
e v .2
e ’ '.A\i 3 \130
% l”..,ig( 1', . ‘2'0
100 110

Fig. 4. The typical weather maps of sea and 500hPa levels when yellow sand was
not transported to Korean peninsula, The shaded area is a region of yellowsand
observed : (a) sea level, (b) 500hPa.
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Table 7. Seasonal variation of particulate matter at various cities(#g/m3)

Site This Cheju Pusan Changwon  Taean Nagasaki
Season study* (1)** (2)** (3)** (4)** (5)°
Spring 706 503 1230 680 750 400
Sumnmer 285 343 96.7 420 360 320
Autumn 390 437 1020 65.3 405 343
Winter 278 339 1020 643 570 340
Average 415 406 1059 599 521 351

(1) : Cheju City (Monitoring Data), 1994. 11. ~ 1995, 10
(2), (3) : 8745 873 A7(TSP monitoring data), 1994

(4) : FHEAATY, 1992

(5) : HE RWGERGRIRELE, 1992
* . PM-10 data

*+ . TSP data
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Fig. 6. Daly varation of suspended particulate matter(PM-10) at Cheju cty (Mar,
10~15, 1995).
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Fig. 7. Transportation region(solid circles) of the yellow sand oocun'ed~on 12 March
1995 at Cheju city and the passage of low center(dot circles) at surface.
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Fig. 8 The sea and upper level weather maps when yellow sand was transported on
1200GMT 11 March 1995 : (a) sea level, (b) 700hPa.
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