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ABSTRACT

This study conducted on-site observation of wind speed, wind direction, acolian sand,
fugitive dust (PM,o) and wind erosion at the locations with severe hazard of aeolian sand and
fugitive dust near the estuaries of the chosen Da-an River, Dajia River and Wu River, and
examined the correlation between the amount of aeolian sand and fugitive dust. To offset the

insufficiency in site experiment, further observation was made on various wind speed, water
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content, sand particle size and the amount of aeolian sand in the indoor wind tunnel. The

experiment results, when summarized, indicated that PM,, at Da-an River, Dajia River and Wu

River were 5.8%, 4.6% and 2.1%, respectively, of the total volume; and fugitive dust decrease

rates per kilometer were 75%, 95% and 70%, respectively. Also, when the sand particle size

was in the range of 0.25-0.84 mm, the starting wind speed was 5.0-13.0 m/s; while the sand

particle size was under 0.25 mm, the starting wind speed was 4 m/s. when water content in the

sand was lower than 0.52%, aeolian sand reached peak value; when water content gradually

decreased from 0.77% to 1.70%, aeolian sand decreased sharply, and when water content

reached 3.40%, the inhibition to sand starting reached the maximum. The correlations between

the amount of aeolian sand and fugitive dust at the estuaries were: Da-an River, Dajia River and
Wu River were Q' =102.22Q ", Q' =50.705Q " and Q' =85.608Q """ .

(Keywords : Aeolian sand; Fugitive dust; Wind tunnel)
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2
Q =7><10_5 x U0.25
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P
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0.504

2
Q :6X10-4 X U0.25
dsy xUgys xo gxdsoxg
Y2
r=0.545" (18)
S
0.285
2
d UQ =1.1x10" x Uoas
X X
50 025 XO gxdg x—
r=0.563" (19)
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7 HHFR 4 F3H1 Bagnold HfE(TFTTS 2 FRED
BW#EEM > SRR - BRI E AT
2R RS Hr S 8T IS
JEEE - G PRI A AR ORI R R
FERWER T2 HiE - BERERTER
o3 2 Hefd o BOREAR

Ty — 0 I AR R 8 (Q) Bl 5 EE
& PMo(Q)ZRff% » FHFAERIPEEL 1.5m
SRR TR LR AT &SR
20~22 KR > TR E EEEE & 2R
EAERA - TR IR R EI R &1 2 45
EE -
KIBZ 1 Q =102.22Q » 1=0.980" (20)
KHEZ ¢ Q =50.705Q " » 1=0.967"" (21)
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(1) BEEIREER TRt
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Table 4 Measured and estimated aeolian sand at estuary

KL% KHE 5%

b 5 Bagnold HEE fkbE 5 Bagnold HEE MWPE 5 Bagnold HEE
EIIE HefhE HEGHE EHE E0E HerhE HEGhE EIE TN e WS E '

(g/m-s) (g/m-s) (¢/m-s) (pg) (¢/m-s) (g/m-s) (g/m-s) (ugh) (g/m-s) (g/m-s) (¢/m-s) (pgh)
13.85 12.34 9540 1657 1032 10.06 103.14 2215 820 10.68 79.72 1102
13.88 15.73 75.51 1707 11.18 1093 88.71 2349 921 12.81 116.75 1206
13.69 14.72 201.03 1641 1245 11.60 78.66 2407 8.69 11.69 57.58 1098
17.95 17.10 11528 1966 9.34 834 11095 1674 898 1231 7080 1125
18.09 16.56 106.63 2077 11.01 878 7476 2327 796 10.19 3684 1134
15.07 16.48 120.65 1867 1090 9.59 89.80 2091 9.05 1246 51.15 1124
13.98 14.79 14281 1639 11.28 10.88 86.55 2377 1028 1523 122.00 1287
875 10.20 6595 1004 7.99 834 60.57 1405 8.03 1033 6443 945

980 11.56 7126 1176 8.11 928 7332 1345 870 11.71 58.09 1069
9.66 10.86 63.99 1095 8.97 954 6592 1510 8.78 11.88 60.35 1005

10.02 9.83 80.69 1111 9.12 9.06 48.21 1585 880 11.92 6193 1056
12.14 12.09 7744 1229 822 9.13 81.19 1415 851 11.32 50.26 1036
1047 9.12 6478 1115 8.31 8.00 5636 1330 6.48 738 61.45 720

9.11 897 95.17 1025 8.15 796 68.33 1358 6.96 8.26 74.29 848

=~ EEEER AR ZEHREA - (Rt e EER(11~15
() S R T B e nl(S)Ea*“ R Z R - KRB DURITETT
HEH - RMREWERERE) R Bkl =~ b
A EBER PRI i 2 KPR - Sl SRTEMEEEO n/s DU > It
PRI Ry 5 > HETT 8 Tlm Rty - BUHIL B RATR AR by » J5 AT e E B Rk
1§~ BRI ZBif% - AR FER > BUBSZB IR - LA S 4a TR
REEE - B3 6 el BRI/ NREE MR M -
7Y 9 m/s B > SR EREH SRR - B

AT 9 mis B » ) 8t TG SR SR 6 T FLEE 084200

mm Z RO HAE AR Ky 13 m/s §fIfE
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0.42~0.84 mm Wi EACLAEER 9 m/s
R 0.25~42 mm Zwbi HALIAEE R 5
m/s ; R 0.25 mm DUT 2 Wb ERE A R A
4m/s o

(7) BHLE/KHRETT R

AIEABS SRR E W R
15~17 15541 » B fign e - ]
D R R A (R R A S TRetv b 88 P 2 2 3R
BRI R DR E 7K 0~5.82 % 2 [l 4oy
Ry 16 T > Frig4sRaniE 21 s HE 21
BH1 - E/KERER 0.52 %HE - D E AN
AR - CEERRREIREE » Sbii] - H{EH
RZIVRRIRACR 725 2RI & 27/KEAE 0.77%
PAERS - Reb&EH 50.88 g/m-s TR/ » &
EHE 170 % FREVEFEZE 1.23 g/m-sec
K Rl 2.4% 5 LA - REE D
fe E /KR H N R &2 B E AVHEIE TR
0.77~1.70 %[5 » E&KZEE] 0.77%LL
B Ky TR MR Wk A B 2 A HEIE
FH o ZF] 170%0F - fivRski= - B2 3.40%
Bf o HANHIE RS RME » HEOTE Rl
BRI A THE WS 2 2Kk -

(=) TReibE R e B R BR5

kBB S 2 Bk FIRE 7 4 > R
7AEHD - BT Smy/s B B RD BLEEE
CHEEES > BEE=(ERE T RDE Q
KGERE QHEEE U ZRi% - fEARERI
HITRED S AZEE 2 2B RYE - R AT &
T R BAH R ST > FTAS4ESRAT (24)~(29)
KT~ B 2R > TR AR E
RS e
FZEZQ =0.019x U 5 1=0.999"
AEBZQ=0.025x U » 1=0.994"

24)
(25)
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E3ZQ=0.014xU" 5 =0.993"  (26)
KRIHEQ |, =2.938U%" » 1=0.996""  (27)
KEBZQ, =0.658U'™ » r=0.996"  (28)
B 3ZQ,, =0.299U" » =0.982"" (29)

# 5 SallEB IR BUE R
Table 5 Observed decrease in fugitive dust
in Da-an, Dajia and Wu Rivers

RZEZ(BURI H A 98.10.26)

o P BN s
H Eﬂf‘lﬁ PM,, [EZE PM,, JEZE ﬁ;@%}:
O mam) ) (mem) oy
1 200 1.131 7.6 1446 8.1 21.8
2 320 1.325 7.8 1.745 8 24.1
3 500 1.025 79 1.621 8.2 368
4 800 0.785 7.7 1483 7.7 47.1
5 930 0.539 7.1 1.584 79 66.0
6 1150 0.056 52 0814 92 931
R 1 09.01.24)
1 100 0.773 92 0852 93 9.3
2 350 0532 73 0.834 92 362
3 400 0.521 7.2  0.861 94 395
4 550 0.157 58 0.883 9.3 82.2
5 630 0.063 5.6 0.821 95 923
6 700 0056 52 0814 92 931
SR 99051
1 1060 0.163 6.7 0.563 73 71.0
2 1120 0.065 6.2 0532 72 87.8
3 1260 0.067 6.2 0.521 73 87.1
4 1480 0.064 6.1 0536 74 88.1
5 1900 0.068 6 0542 75 87.5
6 2320 0.062 5.5 0.563 73 89.0

(1) R e R B S M

TR PMyy & R » T
2 B RERLES 53 RIS - AL > EE
15~17 340 > =(HEED UARLE Y
PMo & BEER © SR AZER RS
ATFARR - BRI |1 FRGE SR
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Table 6 Amount of aeolian sand at various sand particle sizes and wind speeds

REDE Q JE 2R (m/sec)

(g/m-sec) 4 5 6 9 11 13 15
0.84~2.00mm 0 0 0 0 0 0 0.2
042~0.84mm 0 0 0 0 0.7 29.7 43.5
025~042mm 0 0 11.2 19.8  68.1 101.2 127.6 133.8
0.15~025mm 0 | 0.6 28.6 365 74.6 97.4 106.6 108.5
<0.15mm 0 | 68 318 400 784 93.2 98.3 96.5

&A1 10um ~ 2.5 pm Kz 1.0 pm =i > FiS4s
FIAF8 o -

HH% 8 130 > MHEGEEME - R AR
GEENS R PEEEGER Q)
Qs ~ Quo)BifElR U ZRHfh > FRFHETS
TR ERELAORE AT > ATISEERA (30)~(32)

AT B EAREE R » TR HEORR(E
JEEREF 7 B EE &
PMp: Q), =2.94U>% > 1=0.989" (30)
PM,s: Q. =3.48U" > 1=0.986" (31)
PM,: Q|,=5470'" > r=0.997" (32)
70
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i 50 ‘\‘
. 40
30 \
= \
( /:E% )zo \
2/m-S)[ 0
0 AW ¢ e e e .
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E7KE(%)
e 21 W&/ KRB & 2 Bl (%

Figure 21 Water content in sand vs. aeolian

sand
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T A[E] R R R D B EE
Table 7 Various wind speed and

Acoliansandvs. fugitive dust

TR IR K 5 BE 2 SR A AT 5T

R I AN 5%
(m/s) PMIQ b & PMlg) bl PMlg) b

(ug/m’) (g/m-s) (ug/m’) (g/m-s) (ng/m’) (g/m-s)
5 113 55 101 58 69 5.6
6 148 105 188 121 86 103
7 197 182 231 19.6 101 17.0
8 425 333 372 350 156 28.6
9 499 468 566 462 236 55.6
10 557 87.7 910 893 337 982
11 682 1163 1228 121.9 589 1187
12776 1439 1634 1412 893 1499
13935 1753 1921 162.1 1023 204.7
141076 205.0 2259 2102 1233 2286
15 1293 227.0 2683 2382 1561 253.6

5

SR AEER Z SR AR LU T 2

—~ WK E

KEE% ~ KRR ISRZ WK S 7y
FE 2.66 ~ 2.63 K 2.43 glem’ 5 &K
0.56% ~ 0.51%F7 0.54% ; SORI{R 34t 5
141 - PMyy Z BREGTE E 0B il R
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5.8% ~ 4.6% ¢ 2.1% » H A K ERKAR 5 i
FEEE > BER/N SEREEE
H > KGR RBWVEIEL » TTAFRNKERE
-

8 AL R BB RE
Table 8 Various particle sizes and wind speed

vs. fugitive dust

@4@ PM; 519 PM, 5 PM,
m/s)  (ugm)  (ugm’)  (ugmd)
5 21 29 63
6 33 38 77
7 47 49 101
8 187 101 137
9 203 128 168
10 232 136 189
11 265 198 219
12 301 243 232
13 368 302 265
14 421 372 283
15 501 462 330

= BHEERJTE

(—) HEZEHARESR > ZEEE U
> 0.67~0.78m/s > AN i F R
JEERAY 2~3 &% SGHIERE Z, M
3.29x10°m~ 5.46x10°m » [t % {H 815
FERDHI I AHY) & -

(7)) JEEE U, BIRIDE Q MR -
K2E% : Q=0.0049 x UFE™ - 1=0.920"
K H%

1 Q=0.1558 x U2 » r=0.798""

& Q=2.6563x U 5 =0.899"

0.25

(Z) HEERFEEE - W) HE SR %
%~ KRR IR 2 TR 100m” 45
201.1 ~ 222.5 K 341.2ton/=E ; BEE K
11.7 ~ 10.2 }7 7.2ton/Z=

(0) ESTREDE Q BlFEER Q2 HHER |
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1 Q =102.22Q" > 1=0.980"
1 Q' =50.705Q " » 1=0.967"
1 Q =85.608Q""7 » r=0.904"

K%
REZ

(1) KZE% ~ KR M SR GRER R
BANEL)75% ~ 95% K 709% -
NGRS ]

HI1Z 0.84~2.00 mm 27 Wb EE 44 R
By 13 m/s 5 R 0.42~0.84 mm BT
HALAAREUEE 9 m/s 5 RfR 0.25~42 mm
bR E AR 5 mvs ;s RIfE 0.25
mm DL 2 bk EEAAREH R 4 ns -

[1]

(Z) ARERTOEE S /K RE ARV S 2
BIEHVEIE Y 0.77~1.70 % i »
EEKRET] 0.77%A B - KT
FRIGE DR R 2 A HNHIE R - 25
1.70%0% - fi ks BEE > BN E 3.40%
B HAHNGE R SR A -

(2) EERWE Q KGESE QBlFEZE U
Z R
RZEH%Q=0.019x U™ 5 1=0.999™
KELZQ=0.025x U » 1=0.994"
B 3ZQ=0.014xU**" s 1=0.993"
K2ZHZQ |, =2.938U>*" 5 1=0.996"
KHZQ', = 0.658U” > 1=0.996"
B 3ZQ, =0.299U%" » 1=0.982"

(1) SR U BGEE R Q ZRiH -
PM,,: Q\, =2.94U* » r=0.989"

PM,s : Q,,=3.48U"" » r=0.986
PM,,: Q'\, =547U"" » r=0.997"
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