AT T2 2 BRI R L) 22 SR AL R (29)

MELXEZRERILAAN ERTFER
kA M B
#wm %

AGABRTS 1997-2001 4 » {EHGIAKC BRSBTS ~ BEBLEET T = T 38 WA R 7 (VLo f st i i
b o FUFI R B5E 2 B AR » B L S0t I 2 SR B B2 I A L2 R A IS o Ba S A
R HGEAR B R B HIBEE B EEARE R 1.2-4.8 cm > 17 1994-1996 4F ZEHREHR - BUREERBIN
WA O ¢ ST B B B T 381 & Ba I B2 H R R S B EAHRE - B 1994-1996 B
TS BRARALL » MESE RS & e 85 K2 210 ppm o BE RIS AR & « BT TRy - R
BB A B ZE R UFE R AS R » 1998 2 HE F RS B S EE 600 ppm - HERTTAIEGHING.Z B
SZEIGISTN o FFO TUFRSHIRS R - bR B T S SR L 2R BRI B EE A - MR R ER
T T ER 2R G E TR A RS -

BRgEA « ALY ~ Z2RPT S ~ FRIEEY) - T3 -

N2

Al

o

G ETE LA = AR T EZ TR - 1969 FFARL FERRRAL 12 - B ARE 282 (18 R T3¢0 -
1976 47Kk 22 T2 ~ 1978 FRIAR & ~ 1979 ST T3 - BT 3 K 1986 FHUEE T
S HAovEsE TREE » DUFTT L3R 372 SRk % 0 Bl T3 320 FER - KE L5 151
K0 KL TR 20 5% 0 REHT S 4 2RO o JGLt TRATHEAUZE R MEREAH R B LR B - MESRUT R
RPNV E RS RIGFR A ERUKEREANE - ARSI CRGRL ~ R et - &=
IR E B ZE BRI - HATEY)Z SEH ~ SRR E R BB AR SRS - SEB R IR - SRR
RERIEK -

ZERITRSE YR E 2SR P ISR R UYL - & AR A ZFIER YY) - iR
M - nJARIR H IR - DIPUEZE RS AR N - IROLRHITAN 2 2% - [ B — Stk m it
YIRS - @M I8 EY)Z — o

ZERIGRY LTS ¢ LKL : 2. 8AEY (NOx ~ NH, ) » S HA MR HE (CL, ~ HCl ~ HF ) %
FAREH © iGEEZ5R05 Yebn T8 N R Ot - EMEVREREE » CHBLY) BtEYIfaE E 8 -
FUEAR B AR AR TSR - T34E AR A AR TR (L) - A0 AL TR P i o A PERARACIR, & 2



(30) PIbIo 8 o S A T Fe R SRA9 5%

AVUFEALRY (SiF,) SelE  BRERRFE AR LIy - Wlokdhfn (NaAlF)) ~ S LEafima ity - Sl T
GO LE (HF) B2 - WL TR SR PE S BEE RR b & ZRNvkah e 4 (CaF,) 8
1 AE SR E Y LY SRR RIEEAEY © B L VIEEIfE®E I 100 TRE - (HERERFRRI 7
FEnTINHIREY)FR QR - FrERar e b & S0 - AR ERED S IR S e AR ~ TER R
MfHAkEETE > -

AIGH5 1991-1993 SRR IR T - EITREHIGER - BRI PUR )T - B RIZE
PRz < LY E . 240 - n]REH RILZ MR L) K RO S5 ) RIIKER AR « AT
B L PR )T E RS 2 E BAERT S ALY S B v AR e AT 80+ Bl e AR = FH <
EHIEIRE 2 5 IRz - BT RIS BRI A A R

GE NG EERIFY TS M ZFR 2 BT RS (REE AFM BN TR G HET
1994-1997 4[] » SZEHHHGEBE AGE 697 A » MIAGZBRIPS A AF R » 19922001 A 166
PR DIZERIT 35 BT 76 1115 45.8 %feix% » Bkl ~ #riTieE 2 - CHRY b - TR -
PERUEERZ T - AF MR RSB - BT EREIZR A E T B RESRIEIE - 3 DIPTSR
Bz E 5 LB T RPR U AR - DU 2 35 B R o < R - SRS Bkl - (I
MERE R A T2 AR ] -

HEF 977 %

— ~ BRHEEE
AR ETEIL R EYIH 222 R s fad < Ml - BARARC SEERRE ~ Ble T3¢ - i BT 360 SOpTTT

T3 TR A T M R B B RS o EATRE ] o TSR EER 2-4 RREG RS o (LE > e 1 ~2 > 35
TR o BRBUBETHIRG O m? - FUEZRAH BT 6 2 - FHEM 22 OMEEE IR -

=~ FERRE Py R SR A A

HWIr e —BEHESTENE TR EYI R Bl 6 2 » 221K 28 cm » FZAMEAE3 IR - RRESYELFRAH A2
BHEARRMALL (EELL - 1) - &M - 58 RIRFS 10 g & LEk 2 g - FERER FH 25
Ktz - w20 em Ky > FEAEZE R BEHERGET TR - FOAETR 30 KEe 60 RAFHE—R » HRIURFE
AL IES - BHAEZRIE - FEREEEEEIRMMZE PR TE » WA FAER -
=~ Rk

FfE 60 K > PHEHZFIEIIRZEF LK) 20 cm £ 10-12 J7 » Feihe 75 "Crzlg s » 21
gkl 1 N HCL 15 mlESHEESIZE) CRERMEHEEAS) - BUE 24 /N - IR AI#42 JEARE)E -
HYUS ml @B rb i 10 mIZEER /KB 15 mlfe 58 (LA (TISAB) » HFEMAIHIE S hHEGE -



AT T2 2 BRI R L) 22 SR AL R (31)

FE T

AIGATAEHE ERRETEAE - B ErEILEs - 1997-2001 4E 6 AR 10 AR EER mERHIIE | BE
2> 6 AUXLIPURERSERLIGS » 2FEIK) 24 % - FEEEREFD 3.5 m 10 ALIRIEE RS % - R
52 % » FEEEEFFDESTm -
7 1. BREE BT EAE1997-2001 FE.2 6 H {7 EUH K\ r sk
Table 1. Changes of wind speed and direction at Hsin-wu, Toayuan district in June of 1997-2001.

Wind 1997 1998 1999 2000 2001 Average
Average speed (m/sec) 3.2 4.4 3.6 33 3.0 3.5
Maximum speed (m/sec) 20.7 19.5 12.4 9.1 15.9 15.5
Direction SwW SW SW SW WSW SwW
Frequency of direction (%) 17.6 36.4 22.7 22.6 20.4 23.9
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Table 1. Changes of wind speed and direction at Hsin-wu, Toayuan district in October of 1997-2001.

Wind 1997 1998 1999 2000 2001 Average
Average speed (m/sec) 4.4 5.5 34 4.8 5.4 4.7
Maximum speed (m/sec) 20.0 35.5 18.0 15.3 11.1 20.0
Direction NE NE NE NE NE NE
Frequency of direction (%) 58.5 56.4 334 51.6 59.3 51.8
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Table 3. The average length and fluoride content of injured leaves of the gladiolus exposed in the area nearby
Linkow power plant in June of 1997-2001.

Site direction DSY 1997 1998 1999 2000 2001 Average

to power LI¥Y F LI¥Y F LI® F LI¥Y F L F L F
plant (km) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm)
E? 5 1.5 2.7 1.2 6 1.4 9 — — 1.1 30 1.3 11.9
WSW 2 5 33 1.8 24 12 2.2 12 3.1 24 1.9 18 2.6 13.6
SSw? 12 28 2.7 1.8 9 1.5 9 39 18 1.9 12 2.4 10.1

z) E: East; WSW: southwestern-west; SSW: southwestern-south.
y) DS: distance away from Linkow power plant.
x) LI: Leaf injury.
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Table 4. The average length and fluoride content of injured leaves of the gladiolus exposed in the area nearby

Linkow power plant in October of 1997-2001.

Site direction DS 1997 1998 1999 2000 2001 Average

to power LY F LY F L™ F LY F L¥ F L™ F
plant (km) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm)  (cm) (ppm)
E? 5 1.1 4 2.1 18 1.2 2 14 6 33 36 1.8 13.2
wsSw? 5 1.6 4 1.0 60 48 60 6.2 18 75 24 48 33.2
Ssw? 12 1.8 9 1.2 18 0.9 21 1.1 12 0.9 18 1.2 15.6

z) E: East; WSW: southwestern-west; SSW: southwestern-south.
y) DS: distance away from Linkow power plant.
x) LI: Leaf injury.
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Fig. 1. The position of stations for monitoring air pollution nearby Linkow power plant.
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Table 5. The average length and fluoride content of the injured leaves of the gladiolus exposed in the area

nearby Kwang-yin and Gaong-shin industrial park in June of 1997-2001.
DSY 1997 1998 1999 2000 2001 Average
Site direction LY F LY F LY F LY F LY F LY F
(km) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm)

Kwang-yin SW? 2 35 9 13.2 21 6.6 18 73 48 35 12 6.8 22
industrial

park SW? 7 1.6 6. 3 9 24 9 32 24 1.9 18 24 13

Gaong-shin NE? 02 3.5 90 7.1 150 15.0 150 179 540 10.3 120 10.8 210
industrial

park SW? 02 55 90 135 120 67 90 112 24 52 18 84 68
z) SW: South-west; NE: North-east.

y) DS: distance away form Kwang-yin and Gaong-shin industrial park.

x) LI: Leaf injury.
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Table 6. The average length and fluoride content of the injured leaves of the gladiolus exposed in the area

nearby Kwang-yin and Gaong-shin industrial park in October of 1997-2001.
DSY 1997 1998 1999 2000 2001 Average
Site direction LY F LY F LY F LY F LY F L¥ F
(km) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm)

Kwang-yin SW? 2 54 18 120 15 45 30 10.2 180 7.3 180 79 85
industrial

park sSw? 7 3.1 27 1.5 24 3.0 21 49 60 3.1 48 3.1 36

Gaong-shin NE? 02 53 18 7.6 15 3.5 60 4.1 120 5.8 60 53 55
industrial

park SW? 02 246 72 136 90 102 90 7.1 120 157 180 14.3 110
z) SW: South-west; NE: North-east.

y) DS: distance away form Kwang-yin and Gaong-shin industrial park.

x) LI: Leaf injury.
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Fig. 2. The position of stations for monitoring air pollution nearby

Kuang-yin and Goang-shing industry parks.
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Table 7. The average length and fluoride content of the injured leaves of the gladiolus exposed in the area

nearby Hsin-chu industrial park in June of 1997-2001.

Site DSY 1997 1998 1999 2000 2001 Average

direction LY F LY F LY F LY F LY F LY F
(km)  (em) (ppm) (cm) (ppm) (cm) (ppm) (ecm) (ppm) (cm) (ppm) (cm) (ppm)

N? 5 43 6 55 30 2.3 27 1.8 12 1.7 12 3.1 18
NE? 6 — — 8.9 600 8.9 120 6.9 120 2.8 12 6.7 170
Sw? 3 43 18 03 21 20 21 2.7 12 1.7 18 2.2 18
SSE? 1 40 8 25 30 2.5 30 39 18 1.8 18 29 15

z) N: North; NE: North-east; SW: South-west; SSE: Southeastern-south.
y) DS: Distance away form Hsin-chu industrial park.

x) LI: Leaf injury.
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Table 8. The average length and fluoride content of the injured leaves of the gladiolus exposed in the area

nearby Hsin-chu industrial park in October of 1997-2001.

Site DSY 1997 1998 1999 2000 2001 Average
direction LY F LY F LIY F LY F LY F LY F
(km) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm) (cm) (ppm)

N? 5 20 9 2.1 30 1.4 18 14 18 1.6 24 1.7 20
NE? 6 — — 33 90 0.6 21 23 24 2.4 60 22 49
Sw? 3 32 18 43 18 22 27 3.0 18 35 42 32 25
SSE? 1 35 27 53 21 2.1 27 1.5 30 2.3 36 30 28

z) N: North; NE: North-east; SW: South-west; SSE: Southeastern-south.
y) DS: Distance away form Hsin-chu industrial park.
x) LI: Leaf injury.
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Fig. 3. The position of stations for monitoring air pollution nearby Hsin-chu industry park.
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Monitoring of Fluoride air Pollution in Agricultural
Environment near Industry Areas

Yi-Hsiung Huang and Chien-Hua Liao

Summary

In order to understand the air pollution of fluoride in agricultural environment near industrial
parks, several monitor stations were set up at farms nearby Linkow power plant and three industrial
parks: Kwang-yin, Goang-shing and Hsin-Chu. Several pots of gladiolus were placed respectively at
each monitor stations for monitoring the air pollution of fluoride during 1997-2001.

The length of gladiolus leaves with scorched and brown color were 1.2 to 4.8 cm at the station
nearby Linkow power plant, and were shorter than those recorded during 1994-1996. This result
explained that the air pollution from Linkow power plant was lighter than before. The length of
scorched gladiolus leaves were positive correlation with the fluoride content of leaves at the stations
of Kwang-yin and Goang-shing industrial parks, the results were the same as those during 1994-
1996. The average fluoride contents of leaves were 85 and 210 ppm respectively at Kwang-yin and
Goang-shing industrial parks.

These data showed, the air pollution from Kwang-yin and Goang-shing industrial parks were
still serious. The fluoride contents of leaves at the station of northeastern Hsin-Chu industrial parks
were ever higher than 600 ppm result from air pollution by pottery factory in 1998. The damages of
gladiolus at other stations were very light. The results of all monitoring during 1997-2001 showed
that the agricultural environment still seriously was polluted by exhaust from Goang-shing industrial
parks, while the air pollutions from Linkow power plant and Hsin-Chu industrial parks were

decreased.

Key words: air pollution, fluoride, index plant, industrial parks.
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