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Plant Damages Due to Air Polluticn in the Highway—-on the Pinaceae*
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( #x The Institute for Environmental Research, Yonsei University )

{ »xx Korea Highway Corporation )
= ABSTRACT =

The pinus trees planted by the road in the Seoul —Suwen high — way was sur-
veyed on the damages due to air pollution during April and May in 1984,

The results were as follows;

The concentration of SO, was ranged from 0.003 to 0.05ppm, NOx from 0.03 to
0.1ppm and the amount of dust fall, from 10 to 110ton/km?2/month. While the
concentrations of gaseous pollutants such as SO, and NOx were notsignificantly
different in the type of road and with in the distence of 20 meters from the road
the dust falls were decreased as remoted from the road.

The tissue damages of leaves were determined by the microscopic observation.
The higher concentration of dust fall on the leaf, the more severe damage obser-
ved in the stomata.

The attached dust of the leaves were ranged from 11 to 75mg/g of leaf, and
those were significantly incereased as near from road. The sulfur contents of
leaves were measured at 0.15g/100g of leaf in the 5 meters located and at 0.064g
/100g of leaf in the 20 meters, and the lead contents, 45ug/g of leaf in the 5
meters and 24ug/g in the 15 meters.

The appearent damages of plant were very much corelated to the attached du-
sts of leaves the sulfur contents and the amount of dust fall, and the multiple
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regression analysis between the damages and factors of air pollution were under

taken.

As increment of vehicle in future, the air pollution was predicted and the pl-

ant damages were estimated.
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5m | 0.050 | N.D | 0.033{0.017 | 0.017 | 0.008| 0.004 | 0.012 | 0.046 | N.D 0.059‘ ND | 0.036
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3 + i # # + #
A-2 A 2 # + + H# 4 H#
{ 15m) 3} + + + + H# H#
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EIEER S KRFERO] £vHTF Aol

e RS 11

%761 9-12 Stomatay} Clogging=le] §lom Me
sophyll B-F-oll & Aredgt R4o] A atsle] glv}

IR 9-2% olx8e FHMAzE FA4H KIS
EE Zel selEe] X Sy Aol zAdE Ry

ol A58l ek

2) ¥ HWEWER

IE LS B MR ¥ EEY BN, BR
By ekl o8] AT AT Bk 3R] A S
ol FERie| WTIIER MFH T WERE waF
g #Holtk Ag~Tdi 1Sy FE HRPEL
2] Bkt Re & 133 v}

2+ Ad, =2 ¥4 ¥ WHHELE graph
2 ehd A ERgl A we] ded 5 HEs
BEe BT & ERERY ZRE . B
AR B 34 2.80mg/ gl Al 33 21.37mg/ g o]
o}

B &1 BA) BE mechanism & 323 gl
7l AR AR & Bae] ot BB v B
B4 ( acidity ) o] 2]8] necrotic spotting o] deji},
FILE A Aokn gEA Uo?, =3 pEe
REC| Wt KRS FLAA HERES ETA,

(1) ¥4 BRE FHE

& piEg % SFLS M3 7&"‘/} AR 2B
2z, £FE a2y fE 4% @it 2
( ~0.50g/100g) e 7le}, Was, FIFLE Ag( ~

100g) & ¥oy Fa glv} Azl¥ @A Hidh MK &

e B 42 e

o BEE 0.1g/100g DLk &4 g ZHe| 5m
W ERE A AL 65%, 10md ke AdAe 465
%, 15mul RS Aol A+ 28%, 20mHeix A=
A A 10%nlo] 0.1g/100g LI E FHFSIL Ude} 5
Bl Zh7be] B=S & 75 b BT 5=l
FUet ol EY HTAE #ms] e Smu R
Aol 0.186g/100g, 20m = o] = fE=) Miko) 0.066g/
100g 2 2 5mell wjsl] ok 1/3 (% 44 YR
2 vehgel v HEBEEA Aole A & 49
i}

SO, o] 9% #iAkS #14; mechanism - SO, gas 7}
3t gl aldehyde v} sugar 53 ul-23lod sulfurous
1} surturic acid & = o] o] o] A3 wWEslm g o)

el A B Zel] S doFet
oxidize
S0, ———— 3 8G;
SO; + H,C — H,S0, — aerosol

(kg SO, ¢ HAnA )

REIERZ = 3 KRB 24 band 71 47
£E g Hah]Rol A= ‘chlorotic dwarfeli sl #
9} disordero]| = FA|sH= Ho 2 dulx gt} (Doch
inger & Heck, 1969 ) SO ,&= =5} fipiES] 5412 =
S AL de U= oz o E FHRPH 4

A AFE & YEF W

0.35g/100g)%%1 "J’ié.T‘:- “H‘?‘ %3 A ( ~0.15g/ (2) 3"@9—] Eﬁ[@(Pb, Ca, Cd) ﬁvﬁﬁ ° ﬁ‘*‘ ‘E}' ik
20}
(mg/g) — —
ﬁ —
Bt 15}
"
)Fﬁ —
I -
#®o10p ] L
L
5l B —
——
g
He| 5 1015 20 5 10 15 20 510 15 20 510 18 20 510 15 20 510 15 20 5 10 15 20 (m)
78 A A-1 A-2 B B-1 B-~2 I.C

2 ARy, HREHNY EREHEEL



12 Wt - 8 B - KEE - FHK (B 2k Vol 13, No. 1
% % %
50 50 50
40 ] 40 40 —
B .
g 30 30 ] o]
2]
B 20 20 20t
10 10 10 1
L] = ] ﬂ
0 0.1 02 03 04 0.5 0 01 02 03 04 0 01 02 03
1
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2
1
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’}‘hﬁ —
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0 01 02 03 04(g/100g O 0.1 0.2 0 01 02 03 0.4 (g)
{g/ 100g)

CR) MISE D2

P. densifiora

P. banksiana Abies holophylla

3. BER B WK SHE

%

"

FEENE2Z PE

f01X Bke gl
5m

* 10m

g 15m
A 20m

005 010 015 020 0.25 0.30 0,35 0.40 0.45 0.50(g/100g)

B 4 Azld T MR S

Eh d 88 239 A3 o5 M52 2y ¢
o @mEE vlas 2w ejsichel AT eaY &
Rt $32(60pg/g) e ¥ 23 Zvk(~160
rg/g). FAX v YILr} 26.21pg/g o FF o
ya o] A9 24 oj4lelgleh v EEIME HK
o] sgA|gle] 20~40pg/ g Abo] et

A9 "Iz g g F12 25 (50%0]4H) 20~
40pg/golAnt £t} 22 8] Tol e 140eg
/gol A7 EHEE & 4 sk AW ¢ &R
2 IFE (100¢g/gel4) & S48 A T2
SR Sm LA RS Aol A £ Ui Azl
w2 g Aol £ 4 gl E2 W i

Az Al E &+ gale)
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TS KHBR] £UTR Bkol ul3E e 13

th& gasoline ¢} Antiknocking agent & Hr}l = o
25242 PRIt FolA Bt =l ol W |
el A7tz REHHE dov= mpNAe] K

£ A3 o FFERS [F4 A3aA ( positive —corre-

lation ) 7} ¢lt}= B37} gl ( Warren, 1960 )9,

L gk 2 4

% WEHN T da I o5 1 73 2o Ef
g ¥ 2T gEfe 0.1~0.8{ g/100g) A

fH 0.65(g/100g), ~AE ¥z }T & 0.2~0.8(g
/100g ) f#AfE 0.4{ g/100g ). 2|7 =+ #EEI0.1~0.6(g
/100g ) is5AfE 0.25( g/100g ), 4v+5 #iE] 0.2~0.5
(g/100g ) fdfifE 0.35{ g/100g), A +}7 #iky 0.4 ~
1.0( g/100g ) jsRfE 0.65( g/100g) = vietitch
AT RES AT Bl TolA g gwo) o)
A we HAkow T 0.689(g/100g) o2 &
F2o] 2w o]4olgle} Ty T AzlY, Ty

(%) (%) {%)
60 60 60
50| 50 50
% f——y
" 40 40
gﬁ
g 30 - 30 o 30
|
20 20 20
10 10 ‘ 10
m = | H
0 40 80{rg/g) 0 40 80 (rg/g) O 4 80 ( rg/g)
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60 80 60 h
(%) (%) (%)
50 50 . 50
= 40 40 40
L
8 30 30 30 b
-4 T
2 20 20
10 10 10
0 40 80 120 160 0 40 80 (rg/g) 0 40  80(rg/g)
(rg/g)

P. densiflora

3, banksiana Abies holophyila

B 5 MEH Pb &AL
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P
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- ]
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T2l &g k= ¥ e)r) glgle}

. ¥Eh Jl=f I

g JIEF FEE B BA glo] vlkd kg
2eed 489 o 80%7} 0.5~20( rg/g)E T
A gleon AR, 22884 Ao|E & 5 Aotk

£ B

1 KEHRa Az A5

TEEOERS TERE R AT BHEAES) Akt
KRIGHRE (SO, NOx, g FiE+He| dash) o
MFEE, ] MESHEE, BhY & RI=ESR
HiEkae JGRE EHEE S5 Sl 2 ol=et
7}

1) sassavy

P. banksiana 9| £FiRRES} BEHEMA BEOE H
BRE Kkt e o % 303 2}

MULTIPLE { ORRELATION OF DETERMINANT
R -SQUARE=.9984

ADJUSTED R-SQUARE=.9871

F-VALUE=886312 D.F=71

Y=4,837 + 58,980X, + 2,953X,+0.037X, - 5,845 X, -
0.110X, 24,793 X, + 0.018 X, 7] 4]

Yo RAe (1~4: 4085943
1 EgEE%S] SO, F5 ( ppm)
: E#sEEke] NOx §= (ppm)
| EEHOERES] B THEE (ton/ km?/month)

B M

[

X, ETHESRS F 884
50 50 50
{ %) (%) { %)
40 40 a0
30 R 30 T 30
— — —
20 20 20
10 10 10 h
| . —] Ml
0 1.0 20 30 0 .0 20 3.0 0 1.0 20 3.0 4.0
(re/g) (rg/g) (reg/g)
P. koraiensis P. strobus P. rigida
50 3 50
(%) (%) (%)
40 ——1 43 40
1
30 30 - 30 [_‘
20 20 20
b
10 l ‘ 0 [‘ “] 10 —l
0 1.0 2.0 3.0 40 50 o .0 20 3.0 a 1.0 20
(rg/g} {eg/g) { rg/g)

P. densifiora

P. banksiana

8. iy f5 Cd &t

Abies holophylia
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® 30 wasavT £FS BEEER] &IEIE HR

Riabe - 08 W5 - HNEE - K
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BETA VALUE VARIANCE T-VALUE
1 4.8371 .0731 17.8855
X, SO, 5% 2 58.9804001 101.2542 5.8614
X, NOx 5% 3 2.9528 7.3916001 1.0861
X, Zshax 4 .0367 1E-04 3.6099
X, £x15¢ Pb 5 - 5.8449 .3691 - 9.62010001
X, od3atez 6. - .1104 1IE-04 ~14.7564
X, 9=S 7. —24.7928 7.0077 — 9.36570001
X, 4% Pb 8& - 0.0186 0 3.3235

X, : BEMEHEHEE (g/100g)

Xe: Hrhe] S SHE(%)

X;: hel PbEHE( re/g)

A Kol mEERSY KEAFR ¥ FanEse @
EERE RASH Wazs4 5] giE EFREE

® 3. EEHBAY KA BE (P. banksiana )

SAXF  ITHME BiRME £ R
SIMULATION
1 3 3.0267 ~.0267
2 4 3.9297 .0703
3 2 1.9856 .0144
4 2 1.9665 .0335
5 3 3.0665 —.0665
6 1 .9941 5.9E-03
7 3 3.0138 -.0138
8 1 .9852 .0148
9 2 2.032 -.032

SUM OF ERROR SQUARE= .0129.

HEY & Aok EEEH LY BILLNTY AT
27 sl @FE %0 MHHE, Hlihs Pb 2
Bl gerhel S ggrelt 2Rl 9 Kol A& 5
WS o RASEE o ®Et o & 8137

2) g7 ekt

P. rigida £ 73 BEElEH BAIEE RS
oS % 329 Ze}

DET. OF XX=9.0341259 E+ 13

STANDARD DEVIATION OF REGRESSION=.08253

& KEF2 SO, o1 #irh S (HiE) SHEAT ¢
@A F& MR (r=0543) % Jehiz g} 2z
E3%E] A (Pb) o HY Lo FESHEAA
FB (r=0.837), 3Ehe} SR (Pb) o] &AL} AHH( r
=0.519) 28| 2 ¥ L= F{ Cd) &z HEH r
=0.886) o] Eokom, &}l HEcho] FHEFTIAI Frb
o gkl HIRH (r=0.653), 22l ke FtEF
EHiT H(r=0999) = Fstor e HEH
e #he) FtEE G RIS M (r=0.528)0] A
ok 223 gl ke AR 2A A3k 4
e BTHEY REel

L]

® 32 DA vhauTe £E3 RErEe) BME

SIMPLE CORRELATION R

Y 2 3 5 6 7 8
(EERRE) (SO, ¥x) (NOxgx) (ZsHA ) (FAF Ph) (5493 (d4%5S) (45 Pb) (4

offl o
O
&

4
2 .1448 1
3 _.2126 .1165
4 -.5937 .1922 .2588
5 .2576 .1637 .2076 .1446
6 —.4945 .0713 0 .1782
7 .2289 .5434 .2349 .2147
8 —.2623 .3845 .2672 126
9 .1429 .3461 .2079 .2004

.0957

.8366 1173

.5185 3E-03 .6531

.8857 112 .9194 .9194
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RS KSRl £V SR )3 o 17

£8 BRERE ¥ HRREN B8 27 tahiy
A£ES) EEE M 2d o % 333 29

MULTIPLE CORRELATION OF DETERMINANT
R-SQUARE=,7684

ADJUSTED R -SQUARE=.5038

F-VALUE=29035 D.F=8.7

% Y=4,712+3,661 X, +3,930X,~0.024 X, + 0.569
X, ~0.035 X;—4.784 X, -0.040 X, ~0.112 X,

EEEHERR ) A = EMEBES BEL 27
£F5d S 5 BES 5+ BTl

Ao EEEHEMR REMEE RASlY 2 E4E
E BE HRE b £ 349 7

3) 2E2dzh]T

P. strobus ] A Fel| vl F#Hd g & HRy
B B oireted € Fae % 359 o

£E2 ¥R hFd 2A] et BFe ¥
MiEMEEe o}, Hrhe] MEESHRAS BTHES A=

® 33 2UlchavtTe] A F3 BEieote EEG
Gzl

BETA VALUE VARIANCE T-VALUE

X, 1 47122 1.6476 3.6711
X, 2 36611 9.31040001 1.1999
X, 3 39296 1245718 .3521
X, 4 - .024 2E-04 -1.7913
X, 5 .5692 .1381 1.5321
X, 6 - .0347 4E-04 - 1.7768
X, 7 -47839  17.0943 - L1571
Xq 8 - .12 .0148 - .9215

=2 EBgelgiel(r=0.726 ).
& BRETFES 25282079 £HEAHS &
EHRS kb A ohg X 363 o}
ZERHZNR-] A Fol vl A1 E AF s B
THES EHanEe D 1TRe Al & BTFES
HEEERA RASHIE <19 2 HEHmmes oS £37

| 4 x;]__

4) 2y
P. koraiensis o] Fiik MBS BRETF)
MEE Sl wu celsh 2o & & HRETE

® 4. EEEXS) BAE RE(P rigida)

ZAslr AE3 o] £ 3} o]

Simulation
1 1 .4565 .5435
2 2 2.7161 - .7161
3 4 3.1617 .8383
4 1 .894 .106
5 2 2.6734 - .6734
6 3 3.0992 ~.0992
7 1 2.1342 - 1.1342
8 2 1.9484 .0516
9 2 1.8272 1728
10 3 2.7291 .2709
11 1 1.2611 - .2611
12 3 3.2277 -.2277
13 4 2.875 1.125
14 4 3.965 .035

Sum of error square=4.768.

R 3. 2E=¥sFY 4F5H RERESS BMEREn &

SIMPLE CORRELATION R

Y 2 3 4 5 6 7 8
(EERE) (S0, ) (NG,)  (ZsHal) (£4%F Pb) (g3x%3) (4%FS) (9% Pd)
2 2775 i
3 .5578 2E-04
4 -.1975 .1068 .0751
5 - .2554 .035 .3212 .1583
6 ~.4973 .2621 .0279 .0805 .043
7 ~.1233 .0504 .1072 .7256 5344 .0311
8 -.199 .0287 029 4604 .3392 .5122 .4125

DET. OF XX=17.2933664
STANDARD DEVIATION OF REGRESSION=.06795
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® 6. ~E2uzhiRe £Hd 03] FRETE EMHEH

Beta value Variance T -value

X, 1 7.6171 17.4218 1.8249
X, 2 33.5669 783.7904 1.199
X, 3 - 7.9371 490.7063 - .3583
X, 4 .0533 2.9E-03 .9974
X 5 ~10.9432 46.2956 ~ 1.6083
X 6 .0491 4.5E-03 - .735
X, 7 —23.7445 215.4404 - 1.6177

8 - 6.6E-03 4E-04 - .3125

Multipe correlation of determinant R-square=.9169

Adjusted R-square=.335
F-value=1.5757 D.F=7.1

% Y=7.617+ 33.567X, + 7.937X, + 0.053X, - 10.943X,, - 0.049X, - 23.745 X, —0.007 X,

® 7. BEEAS &AE BE (P strobus)

she] EMAHRRRMGE oS % 383 g

e A7 sM #EE Fv JFE A5

<l

FAXT AEH o] 24 zk el
I e RS SRRt el e MK &
Simulation ae e MEwER Asld ZA £AR (=
1 3 2.8385 1615 0.744). 0| B BREF LS| EEWHHFHRE 2 o
2 4 3.9569 .0431 £ % 399 7o}
3 2 2.0816 - .0816 o] EMEERAA AT £F= 7MY M) B2
4 3 2.8562 .1438 HFE= SO, 9 B}
5 3.1964 —-.1964
6 2 2.5273 4727 5) 4
7 5 2339 _ 339 P. densiflora &) ZEmE gl A £FREA £
8 5 5.0354 _ 0354 Hihe HRETE B ¥ BEEESIT R 6C ¥
. X oo " e o] WRHREBRT Rk B A R Slch 2eHEAl 3t
: FLALA) QTR Le A B MM
Sum of error square=.4618 ol 3 91‘;}_.
* 38 AT 4HY HRETFEIE B a
Simple correlation R
Y 2 3 4 5 6 7 8 9
(£FRE (SO,) (NOx) (783l (BAFPo)(FRARA) (FF5S ) (g5 Pb) (g% Cd)
2 .2138 1
3 -.1726 7E-03
4 -.8602 .0445 .1057
5 .6611 .526 .1793 .423
6 —.1644 .0374 .5293 .0113 4E-04
7 -.0587 7E-04 .3895 4,9E-03 1.3E-03 7442
8 -.5411 .1891 0549 .2399 .2703 .4843 .3899
9 -0 .1324 7.7E-03 7E-03 .0105 .0386 2724 7.3E-03
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ol 4o £FHRRE Yo FRETA HbBIH

FABR S otehsh el
Y=2831-0.012 X, -0.040 X, + 2.33X, agla o] &\

EHRY BEES BESRT o & 43 2

% 39, zhT £ F oA HRETEY H=HEE

Gt -
Beta valve Variance T—valve

1 -.1088 6.1838 — .0438
X, 2 -21.4639 228.1075 -1.418
X, 3 25,0279 329.6471 1.3785
X, 4 -.0187 1E-04 -1.83
Xy, b 1.6209 1.6295 1.2698
X, 6 - .0215 1.4E-03 — .5834
Xe 7 9.17970001 33.2659 1.5916
X, 8  -.0514 2E-03 ~1.1586
Xg 9 .9548 1.0368 .9378

Multiple correlation of determinant R -square=
.9162 ’

Adjusted R-square=.6928

F-valve=41004 D.JF=83

Z Y= -0.109-21.464 X, + 25.028 X,—0.016 X+ 1.621X,
~0.022 X, + 9.180 X,—0.051 X, + 0.955 X,

& 40. 42150 £F3 4F FRATEIS B
Ex EEEHG

Simple correlation R

Y CEERE) 2 (F3hEA) 4 (436F)

2 ~ .7374 1
3 - .7706 .6937
4 - .5222 .4824 .6943

Det. of XX=107424.721
Standard deviation of regression=.06828

6) Ay

Abies holophylla 7} Z5#i s A G0l A 9] A FsH=d]
fERN: 24% BRETETS B =5 BE% A8
& Fad ¥ AT e & 29 24,

BARIEE AR A A shEAls B BMEEE RIS
WS 2 ol Asich MEEAE A AT 4
Ha3k Rtke] w2 A AsHEAS EamEEel o
o} old EEEHAS thial 2

Y=1.736 0,059, - 0.002 X, + 6.698 X,

o] EmEAe BAEE & & 4833 Ay

® AL oy AR 2O MRS 68
WE

F33s 435H A 2| at o]
Simulation
1 2 2.3624 -.3624
2 3 2.6429 .3581
3 1 1.1142 -.1142
4 2 1.7294 .2706
5 3 2.5398 .4602
6 2 2.6123 -.6123

Sum of error square=.9325

X 42 AWF A£F} BRETEIS W Y 6

B
Simple correlation R
Y 2 3 4
(EEREE) (s8R (328 (94FS)
2 -.7684 1
3 —.4583 1.3E-03
4 —.3445 1.7416 .145

Det. of XX=76246.983

Beta value Variance T -value Standard deviation of regression=.01298
1 2.831 .5201 3.9254 Beta value Variance T ~value
2 o122 BE 04 ~-4265 1 1.7362 .037 9.0213
3 .0396 2E-03 -.8781 9 — 059 1E—04 _ 5.7%9
4 2.33 18.9353 .5355 3 —2E—03 0 _ 678
Multiple correlation of determinant R-square
4 6.69780001 3.9732 3.3602

=.6709
Adjusted R-square=.1772
F-value=1.3589 D.F=32

Multiple correlation of determinant E-square=.9859

Adjusted R-square=.9438 F-value=23.3868
D.F=3.1
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® 8. AUYFEES FRETSH BEHHERR

& M SEEREG £UTRY EKESE EER

BEE BE EERE
F43l¢  A53 A %) At ol B & BAGRK SRR (r)

Simulation Pinus strobus y=0.10X+1.78 0.520
1 1 1.0075 _75E-03 Pinus banksiana y=0.18 X+0.58 0.875
2 1 897 3E -03 Pinus densiflora y=0.13 X+0.76 0.647
3 1 1.0124 — 0124 Pinus rigida y=0.14 X+0.67 0.779
4 2 1.9007 0998 Pinus koraiensis y=0.14 X+1.07 0.757
5 2 2.0824 .0824 Abies holophylla y=0.08 X+0.56 0.910

Sum of error square=.0169

2 GEERAS R HE Helal Azle Bk 4
Bk

EHERAS 4% £uTEY ABREE RSB
BERIZ ATeke) B ebS [ 73 el o] & 4
o EEER AFREY BAKE fibsh] 2 b
% 49} Zvp

Bl 7 % % 4deolld B uloh Fo] 22 uzhly
gaseut, AT, £uF, BT ekt R s

T BEUERC A el @ UTE 2 4uTE

AE2aggE (PS ):

N oy=BARS ATRE (Lol S22 R
3.5 49093 )
X= BHHEBZ Y Doixl FEgE (m)

o] REEE RIFSIAY 58] cE2uAE Wass
Y7, £, g7gay?, sufe dEz 15m
LlE doldl 3ol 8T 2 2 £FREE BEFstH
ek 2ol AR SmpiRel e WAES 2 £F
HhEEZ TR

B AV BRE Y EE 495 3 R
o] £Erl £9ae w4 20mARARE 2 R
#BrF ARsigel oA AV Bl =2 B,

B0 484ty Y3azasus (PB):
AT (AH):
LT (P.D):
g7 4T (PR ): P.B
o] ¢-okF 4 2T (PK): P.K
P.s
P.R
P.D
®» 53
AH
7T 2
R ]
0 5 10 15 20 Ag] (m)

]

- AE B S FTEEY GEEkge 2 YO AHRE
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PR
= =
X KRERET SHEEBRD Smo) 9 B
100,000

B

@

“

B

1970 1975 1980 1985 1990 1995 1998

4B Ao}

4.0

201

1.0

4 =
8. fEEER BEgEmet ARGRE BinkE.

PS : ez uxgg

PK : 27

PB : g3 24 u%

PD:ayy

PR : 2] 7| chi )
A YT

69

75 80 85 90 9% 2000
(dx)

B 9. EMEH Smipll Ao &AGFERY BESS
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54

1969 75 80 8 90

2000 2005 2010 2015 (%)

R TEA 1 4094E, 3.0: k3, 208, L0 SRy,
10. EHUERE SmitiBel A8 4t B,

R G BIE B ARGRl BT #Ed AR
R AL Be} At Tob sojok @ Roln}

x BESRE E9E £FREY RIFT 84S
bl dA 2 2B 2aah}Rrl s RiFstE o
thgo) Whassuy, 4T, Ar8aUR, T
fo= sH REEE el AvkTac

1) SaEwE 4T PR BB #E

1969 & FEGER BRLE HEHEnd wel 849
RRFRPES B0 B B%E 24 sz o
B4 83} 7}

REFHRES Bindsst e BARES Zhisk
o (RS REFRE REEZY-E SHEsle) wl i
%38 5m Ao 2Ezuzsn}RL WA2 HEEES)
2000 5, 4v}Fe 199 4, assrol LT e
1993 %, ¥ 7] shauRE 19914 Te|a e 1987
ol F Zo] dlAslel =7 FHEEKE FE 0m W
1Al #Eke) it BAS BESHS LEgdah)t:
ok 201048, AVFRE 2004 4F Wha 4} T 2003
g7 ekt oh vt 1999 4, 2Ela A uFe
1990 £p0] R Zeoleh zehl FRI REt He 2L
W3 s 42} iR 2 2005 48 AT Bo] 1993 ~95
F Apolef zElz A vFv 1984480] & Helr}

s E

HEEHS] FRY BERES EEREA 24 o
sAskn 58 RS Fitelwh e AR
AEge o3 Btz R SEER Aigd KK
=GR YA ol AL BRMAN HES 4¥ 7
3 R BES JHA ) olEdt Hae

Hal A REFG 19844 38 0 HAAN ¥ 2MEA
B A~ KRN REmEERESY KEHRES &
Ao BERRES BEIY Q& FRE a8k
iy gl Zo)

1) SEER LS KRHHREE SO, 7t 0.003~ 0.05
ppm o 2 IA FHHRAYHGIE £ 5 god NOx =
0.03~0.1ppm, & FHERS 10~110t/ km?/ month =
T ERE ¥4 ARFHFRET BRY ERH EHo
Ae FED Z2RE £ F 9o ERdAA "HeA
TF HRETE FoEv)

2) BARS AEES BZd A v e j8gge] A2
e TRV BIEESS wHEY BEEREY
(), 2T, 2E2BaR) A Hifgel Alg R
fre BREGI KIelgc (F, BassiuT)

3) E MHBERES 11~75(mg/g) ol ERE
Hel Hold 5 zlol7} AT B Y A
B 2RE 433, B slre] k= & 4
I s BEES 2dc

4) Bk WK, 2w, ¢ 2 NMEE SBL AT
o] Al = Fie] 0.02~0.45( g/100g), &% 0.1~0.7( g
/100g), ¢ 6.8~684{ sg/g), 7t=8 N.D~1.7( pg/
glelgls AE2 ¥ah)Tol e Figke] 0.03~03(g
/100g ) ¢ 13.6~130( #g/g), 7} =8 N.D~2.9( pg/
g) elgde} Bl 7l et To HESHES 0.003~0.2(g
/100g), 24 0.1~0.5( g/100g ), \t 6.8~47.9(ng/g)
7t=g 0.4~3.8( pg/g)olglet &£vHTY MFEEL
0.01~0.39( g/100g ), T4 0.2~0.4{ g/100g ), \} 6.8~
143.7( pg/g), t=F 0.4~5.1( pg/g)olglch Wz
£} 50 MRS 0.002~0.13{ g/100g),2% 01~
0.5(g/100g), ¢ 6.8~68.4( #g/g), 7t=F N.D~25
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( #g/g)olgier AF9 BRSHL 0.05~0.38(g/
100g ), &4 0.4~0.9( g/ 100g), ¢ 20.5~54.7(rg/8 )
=g 0.8~21(#g/g)olgiet

B wHe Bty SmR mRs AL S
o] 0.15( g/100g)c|3ix, 20m@elx) MK AL F
7hzto] 0.064( g/100g) 2.8 el A Beixl Azl
o2 afke Ao]E & 4 sl 2EL #El e

e ERE 2 4 Jddew JI=FL #E7 R
B BIEy ZRE/ ¢ G Smeld o 45
(rg/g)o] 1bmAE "X Fzhgte] 24(ug/g)L
2 Eipdc

5) Bk 2L WP HEGHEKS Rigel BNy
3 7hA sk 1990 £l AE~ KR & 3,500 Ef
42/ 4 1995 4ol = 4,400 E52/ 48 28] 3L 2000 46 &=
5,200 @ ug/ fE7) ETE Aeoleh

6) B iAmlsse HRpHEE-S S Bl
Zelc) oiA2 BifE (1983 4 Joll thsled 2000 fEol &
oF 2 fzo] FBipHe) HEEE Y Hriso] EE¥
Bigel KEFERT 57143 ol

7) REFRET ¢2 #BmEzle] gy 58 &
FEK @Rl wlel KEIBRES Mitstd 1 ol
o} A}y FobTulPzro R okwe] HEuwbde] &
B (ARL) A SO, B FRIFY 1983 4 o
0.014ppm, Fe} M T-7to 8 d&Ew e A en|eiEe] gl
t % (A-18) 43 0.008 ppm, TrA7H) T3k
2 el AEuemEe] gt ER(A-2)d44%
0.04 ppm, FETZEo 2 ofwdo] A euedel gl H
B (B # ) o] 4= 0.010 ppm, FETALO B §HEal] A
Eu)gwo] gl HE (B-1H )l A= 0.006 ppm, 7
AF7ke 2 oZqd dEujebdoe] ol WK (B-28)
&} A= 0.002 ppm, 28] 3L Interchange o A= 0.008
ppm o] o AF=lc}

o g HEEe e 2000 ol = oiw| 2 1983 HE
o] el 24571 A Aol & Tt ER
7b e A g sMb, BREE EfT] HEE
=k i%cﬂl A Rl K #ite B FHR
TR Aol =

8) FiiE ARBRE B MR HRES B9
A HIRRESR: MRS ol whet B Y HERE
BHE Rl 2ad opg3 vl A 2 gASe 4F
K- ETHE, FEEhE 221 40 RESs
Wt 22 MR ek

% WA & BRET BEEMERS oF=le
Zre}

Ul 44 kD YB=4.847 + 58.980 X, + 2953 X,+

0.037 X, -5.84 X, -0.110 X, - 24793 X ¢ + 0.018 X4

2] 7] spab T : YR=4.712+ 3.661 X, + 3.930 X,-0.024
X3+ 0.569 X, ~0.035 X~ 4.784 X - 0.040 X, - 0.112 X 4

£ER AR YS=7.617+33.567X,-7.937X, +
0.053 X; -10.94 X, —0.049 X —23.745 X, —0.007 X,

AhT 1 YK= -0.109 - 21.464X, + 25.028X,, - 0.016X,
+ 1.621X, ~0.022X; + 9.180X, ~0.051X,+ 0.955X,

&v}E : YD=2.831-0.012X, - 0.040%, + 2.33%,

R HE : YA=1.736~0.059X, ~0.002X; + 6.698X,
A7 Y: AT AFRE (LR, 297t KA,
3 RAF, 4 HTREF)

X, iR A9 SO, {53 ( ppm)

: EEERR] A9 NOx 5% ( ppm)

D EEE Rl A8 BT RS ( ton/ km?/ month )
DREEFS] P (%)

: e IE { g/ 100g )

cEER S SR (%)

: $Eeh Pb%ﬁ (rg/g)

s Bk CAEHHE( #g/8)

9) F‘Jﬁ@%i‘!‘&} Boixl Azld wet Bk &£F
i BER EENE ERIT dh AN 2 Bk
o238 5m, 10m, 15m ¥ 20m 2 oz @l EH
392 Aol RiFstdet @it = AERB3RF
7} 71 BIFE £HREE e ATt sk
E383 BEREE 24

ety 2oz Aeld =& & WEH £F
SREESTS] HERAR R

YS=0.01 X+ 1.78(r=0.520)

YB=0.18 X+ 0.58( r=0.875)

YD=0.13 X+0.76{ r=0.647 )

YR=0.14 X+ 0.67( r=0.779 )

YK=0.14 X+1.07{ r=0.759 )

YA=0.08X+056(r=0.910)
q74 XE& A (m)

10) Eakg VR Bk BESS o2 X
RIFRE7L A% B A sk SEERE 4
VIR SRS oF 2000 & s SRR MEY AL
= Bs=c}

11) Lhko $gess Rl wel do = mEEk A
A A XEHEWH SrHEF R BBERALRE, XK
BRI AR, EATES ML REWR. B
ARERE B FAWR, ARIGRERPHY HAER
72 9 CEREMTEITIEST 2o} fugsl o]l oA
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