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Tunnel Shaft on Pinglin Taiwan Keteleeria Nature Reserve
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Abstract

The air pollutants discharged from the vehicles are not easy to disperse
to the atmosphere in the long tunnel, such as Syueshan Tunnel, since it is a fixed
semi-close environment. Generally, the air pollutants are discharged from the
vertical shaft. The emitted pollutants however may affect the air quality and
the plants, including the growth and health conditions of Keteleeria davidiana
var. formosana Hayata, surrounding the vertical shaft.  Therefore, it is very
important to understand the influence of air pollutants emitted from vertical
shaft of Syueshan Tunnel.

In this study, the tree health index variables, such as diameter, height,
crown density, crown transparency, and crown dieback, were measured.
Besides, the anatomic technology was used to investigate the leaf structure
affected by air pollutants. Leaves of Keteleeria davidiana var. formosana are
linear and flat; a midrib extends through the whole blade; there are many
stomata on the lower epidermis; palisade tissues occur in the upper part of the
blade, side wards orientated cells in the middle part and spongy tissues in the
lower part. Leaves of K. davidiana var. formosana are collected from 30
individuals in Pin-Lin Reserve and Sz-Du Nursery, as well as 4 controlled trees.
Besides, leaves sampled from each one tree of 10 hardwood species. Sections in
cross direction of leaves are obtained and observed focusing at midrib, blade,
and lower epidermis with stomata in microcopy. In addition, some pollutants,
such as particulates, gas pollutants, acid deposition, and ion species, were

measured at the surrounding of vertical shaft and the Keteleeria davidiana var.

v



formosana Hayata preservation area. By analyzing the relationship between
the air quality and the growth and health characteristics of Keteleeria davidiana
var. formosana Hayata, the influence of air pollutants emitted from Syueshan
Tunnel can be established.

The results of the first year monitoring are revealed that there was only 1
out of 266 trees, ranked as un-healthy. Besides, the sample leaves of all
collected trees are normal without any phenomenon of chemical damage from
outside. The observations need further performance in the following years.
Therefore, the forest in the study area would not decline immediately. But it is
still necessary to continue monitoring in order to understand whether the stand
will decline gradually or not. In the monitoring of the air quality, the
concentrations of PM,,, CO, NO,, and SO, were increasing with the increasing
flow rate of traveling vehicles, especially on weekends or February. Analyzing
the ingredients of the rainwater collected from study area, CI, NOs/, SO, Na”
and NH," had obvious higher concentrations than others. In the simulated test,
the chlorophyll quantity of 5-year old Keteleeria davidiana var. formosana
Hayata seedling will decrease as increasing the concentration of SO, and the
exposure time.

Key words: Syueshan Tunnel, Keteleeria davidiana var. formosana Hayata, forest health

monitoring, air pollutant.
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oA 4L % B E AR (22 (Anatomy of leaf) s ¥ d = 57 e % Xu(tissue

Iy

system) B = > )*]ﬁ%'—\%\» & ﬂ%« ,% (dermal tissue system) » ¢ 354 & P » = fF
m e o L H X 5 A 2k (fundamental tissue system) 0 & 45 FE f

(mesophyll) ; fr & & & % (fasciculur tissue system) » & 35 # *4 (midrib){e
"% (vein) & (] 4-2-1) o

B 4-2-1 5 ER> 5 2 i W

(-) # A& e (Epidermis) :

1. &R
e POEL T d g PAA T AL 4 o 2R R
- Klmrz o e REL > bR G (B dk L (cuticle) 0 &L R F
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31



Iy

E AL

oL MR ER EL BaT o 3 T ALK A o EEAK
2 A G R EEE R MR E Ak o6 B ETAAA D R RS H
(stellate trichomes ) > #2 v 4hEE % T 2 L B Bl 7 H w4k £ &
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~10 B EFRARZIF AR EHAWES
Ed g R FRPEFTRMNL OB LR -
FERIP AR B E A HARREL 2 F ST P AR

£

Lonneman ¥ + [Lonneman , et al., 1970] [Lonneman , et al., 1986]:74F & @ i,

\Wr
~mh
';‘u
A=
3;
RS
=%
=S
50
¥

415 3% 1970 £2 1982 & 733 ﬁ%%a‘ﬂ 41> % B Lincoln "3 » — 3 gt T 32
ER AW G 1562 658ppm > F § b Tk R A W L 242 £ 6.29 ppm ©
Haerter [1991]R145 &1 - S 2 grigig - § P AUE R 5 430 20 ~ 100 ppm B -
@ Touaty & 4 [Touaty, et al., 1996] & 1996 & >+ = & #7i& {7 cr= 7 £2 Duffy
% 4 [Dufty, et al., 1996] & 1996 # *t £ 4| Harbour “if #7i& (7 i 3 > %
Rogak ¥ % [Rogak, et al., 1998]>" 1998 & { 4r £ + 2 Cassiar g if #73& {7 2.
Ry R HRFRRE Y 2T A B L SR (i R R )T A 4

FRUEINEL AB S G 1995 #43? BOFREAH I 0T RS

\

EHRF LB 2 B PO [ IR 5 1995] 0 Ak 4-3-1-1 #9700 G RAR

e

[ FRE 2 ZFAXFEREFR2ZFTIEGE - Tl RS 5
TSPiE R % 3mg/m’ ;SO2:ERE A3 1.01~121ppm ; NOx kR 44
¥ 11.35~14.10 ppm; @ CO kA B % A % 55.51 ~60.76 ppm B o d jt 7 &
PR FERL ARG S BFEL BN e S A JRFR LR
CF AP EEHORHNER DD NI EA G BRSPS E
S Rt Yo ) NS SLR VN N

FURTY 2P RBRFECCFR ZF AL AR ERALES
AR TREF 1985 & 0 B E AR EACRE T AP E Y A5 P
Bl kiR g o FlA Back & ITF oS ITF o 4TiTY oA
PREBP VR G -LFASE (Wwdk VP E) TUERERES > D
WP > BB 2 TR T 0 1985] T ARRF 24¢ 53 S RELF BT
AP ALF ARy BERIAFYELEZEREASTLE oo HES

i# 2 3F ¥ 1§ 2 [Goldsmith and Friberg, 1982] » ¥ 345 & T X &2 4iF R E
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1996 4 2 775 47 1135 4 4 SO, & NO, Hig + A kit b i & 255 % [
T 1996] [+kiF 4> 1996] o @ % B "F T 3 & J 3k > Bhqod ;Y a3
2 d & HdT (o K, Na', Ca®"Mg™) #4779 fo Exp 2 RAHS 2
A ETE M I AR 0 A kA A DR EE
1995] ° ¥ § ZHhiGd fed et b] > ER{EFHEF 2 F A RER P HH 0
A A RRERS Pt e LIy AR DG T o R E M P e
M S N e B o B AR AR PIFIEE T RERNED
HE @ 5= (% B 2001]

£04-3-1-1 2 & B R F e A

S ST LR
- HEY -gEd csps
TSP(g/s) 1.64 2.28 2.01
e (q) SO, (g/s) 1.64 2.28 2.00
NO,(g/s) 8.98 12.02 10.56
CO(g/s) 36.11 54.90 48.22
25 £ Q(cms) 520 840 760
TSP(u g/m’) 3000 3000 3000
B f sk R () SOppm) 1.21 1.04 1.01

NO(ppm) 1410  11.69  11.35
CO(ppm)  60.76  57.19 5551

R 7 2 G R el hb2 X788 CO-NOZ VI (i LR) %
FITHY SPIARC (R At ) H9EZ 5 S FHEE T 20
http://www.freeway.gov.tw/content/webpage/Sindex.htm 777 » {3y iT Hp #7 7 &g

AT R A

12 #HFHFLFER
1-2-1 i & % B FACR(PM )ik B

T B RACROE B B A 37 % hoB) 4-3-1-2 977 o MR N Y 2 R EE
2. PMyo & 300k B i v plghiE B B 0 I 343 ug/m’ 5 o d i AUk
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Bhk® o v 543 ug/m’; T b b b ¢ sebplEE R B A W S 538
# 454 ug/m’ o

FAHT LRE s TREN ML 8 BED ATk R TR
BT 2316 BED EFER 0 40P 4-3-1-3 477 0 WER a TRE
WHE2Z ERYA 481 ~650 ug/m’ B ooa bR wdE 2 kRAY
A4 478 ~66.8 ug/m’ 2 ¥ » Pae Y@ a gt RN S TREL @D E 2
RFHRER ZE 7 " LD 2 RIFHORIE RIS 9 v 2 R
Fk R (271 ~36.5 pg/mP)s F o d S REF A o BRIY R B o (e FE upiE P
ZHAFEREPRE > RERRER NRE S -

Gt EOgaE o ROPIBER S AORE R R Y RS 0 AoB] 4-3-1-4 A7
o @A gD G P BRI R AR B (43.7 ~ 63.7 ug/m’) BB o i R 2(52.5
~552 ug/m’)=m 2 o K G b P kRl BE(41.7 ~49.7 ug/m’) > i ¢RI BE
B (27.1 ~42.3 ug/m’) o
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Bl 4-1-2-4 T Ll @ ow b BB RHCRIE R E T 1

122 i 2 % - § L (CO)L AR

—§ CRER Z I EEA TR S 0B 4-3-1-5 0 o RN oh & R
2. CO T3mER MGE v ip|BhE X > I 046 ppm 5 #FH g 53 > v iE 0.64
ppm; ¥ i b HRET b Y MRERIEEER A S 5 0.63 £ 0.58 ppm e
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TR LG s TREAM TRLSBEIE L 6BHEIFEFE
B ACE 4-3-1-6 T o RRIE P o TR EFD F 2 ER N A 0.52~0.76 ppm
FoomaMd P REFIF2ZERMGA 045~073 ppm 2 fF > J kR B 22
B orhigE v 2 kR (038~046 ppm)ApiT 0 2 Flw A FEHE o L XX IH
s LR R

AR b L ORIEEIE Y TR RV RS K AcR] 4-3-1-7 om0 F
FrigE d if 8 0.61 ~ 0.71 ppm)E B > b 5:(0.56 ~ 0.68 ppm)=t 2 » £ ¥
SR ¢ MrEip|EL(0.47 ~0.68 ppm) - '%iE T plERE £( 0.38 ~ 0.64 ppm, ©
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Bl 4o Bl 4-3-1-9 T o N o3 TR L WHE 2 ER YA 074~ 111 ppb
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ppb °

FHEHZT Lgig s TREML P RE 8 BRI o 1 16 BWD FE(T

BB 4o 4-3-1-12 #75F "R om T AR L @D 2 NO ~NO, & NOy ik &

Kl 069 ~1.022.19~4.85 ¥ 292 ~574ppb FF » @ A F ML

# i 2. NONO, 22 NO kB B 5 4 %% 0.59 ~1.2652.19 ~7.52 87 3.42~4.78
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23.40 £ 16.33 ng/m’; PM,sik B % -] A %9 5 10.63+8.20 & 557 pg/m’>
ZREEERTAREZTPSI ERE T EFPLRZFESTXES#

FoOorR B b

#4331 %-Fz5 o pRkFER

RR | pop PM,, PM, 5
ko pg/m’ | pg/m’ | pg/m’
o 71.32 23.40 8.20
3z 58.41 28.30 10.63
Hph 35.72 16.33 557
75
me T
TR
T O %-n
B
o))
3.
25 F
| il
TSP PMI10 PM2.5
X

Bl 4-3-3-29 % - Tz 4 ¢ R ER
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A SN Y

LBRATY REORR U REALER 2 AT R SR
2. TSP ¥ PMjg2 PMpsk R ERIL T EA2FH%RA A% %
(% Z)m w4 2 Pt (7 8 Pl %4 ik 4-3-3-2 2 B 4-3-3-30 #75F > F 4r=

Bl TSPER B R ER BB » ML S%e 4% » 2= plsk TSP ER
Lol A E K G 69.58 ~ 56.81 ¥ 34.28 pug/m’ 0 = Pk PMyo & PMys ik B ¥ 7t
R Z R B R R B Z s PM kR S ) A BK A 283253012

#2124 ng/m’ s PMLsiE B < -] A5 5 10251025 % 9.85 pg/m’ > =

Bl ER T AREEZTPSI ERE o #FN LRI FSFXEEI RS
R

%4332 5o F 550 RkP kA

kB | 1ep PMj, PM, 5
ol pg/m* | pgm’ | pg/m’
7% 69.58 28.32 10.25
5 2 56.81 30.12 13.62
Byl 34.28 21.24 9.85
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08 %
B =
50 (13-4t
E
aNn
=.
25
0 T
TSP PM10 PM2.5
i

®4-3330 %= F3 50 RRFER

PEBRBEY RSB AEER 2 EFEY REFHZE A2 5 b

7
~

R AR (TSP) & e R i3 Mol (PM o) 2 fo i i3 ek (PMLs)ik & £ R L % »
SRAFHRAADFTZE(R )AL EEFER S F40d 4333 2 F]

4-3-3-31 #751 » T Az plxk TSP RRMEY RERER > M idgn » 2

= Blxk TSP ER - ] A % 5 73.28 ~ 59.56 £2 36.54 ug/m’ > = |zt PM,,
BPMys kB R PN Z B R 0 BT A a0 B Z psk PMg kR S ) A
W9 4 2931~ 31252 2257 pg/m> 5 PMhsik B < -] A8l 6 % 9.65~ 13.31
2186l ugm’ Z Rl L LR P AREZ TS F STHRELR > T 2N
SRR YR TR RSN -

T

0y
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%4333 R=Fzf Y RRkPER

RE | 1ep PM, PM, <
i pg/m’ | pg/m® | pg/m’
ol 73.28 29.31 9.65
SRS 59.56 31.25 13.31
Byl 36.54 22.57 8.61
75
O %
me
ol O 3u
=
1))
3.
25 F
0 T
TSP PM10 PM2.5

A

B 4-3-331 $=F 55 ¢ pRPER

SEETY REFRBAER > 2 EFEY REFNE AT E B2
R FHOR(TSP) & Au R 5 Mok (PMyo) 2 fwo b iF R (PMys) ik & £ R L 1%
ERFEHARNE e E(RE)S N L P EFERE SR 4-3-3-4 2§
4-3-3-32 9770 » FAZ Rl TSP E PMg kR B Bk R BB » &ML 5
gk Bz |k TSPER X /) A 85 5 7025 ~ 60.54 £ 3225 pg/m’ 5 PM,
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R A A B 5 322553021 £ 23.56 pg/m’ s = BlEk PMas ik B % 75
ZHBE o B ML R 0 H = Pk PMysER <) A RK 5L 881~ 11.23 &
7.69 ng/m’ > = plEk L ER Y AARBE XL F STHREERE > TSR
A ETREE B R R

%4334 FrFiivoekbkR

kR
p TSP PM,, PM, <
pg/m’ | pg/m’ | pg/m’
[l 70.25 32.25 8.81
% % 60.54 30.21 11.23
Byl 32.25 23.56 7.69
80
70 [ DE’H ?F
R
60 O 34t
50 |
Ea0 t
=,
30 |
20 |
0
TSP PM10 PM2.5

ARt
Bl 4-3-3-32 Swdz g pyokR
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332 FREFASFER

AP - EREDE! FIFESTERTE P23 2§
BT R S By A 70 4o ] 4-3-3-33 [§] 4-3-3-34 /] 4-3-3-35 2 ] 4-3-3-36
ST e JSO R A T T R F(RE) FHTZ BRI o EET
SRRSO ER EERB 5 - FEY RERYE 45ppb0 A 2 HR LR
BAzz RRPHRES B okt HER T L 95 13.8ppb £ 12.4 ppb -
S oFBY RERNL 213ppbe A S AP RENZZEEPEREY R
fenid > HER L K5 20.78 ppb &2 19.87 ppbe %= F B RER 45
36 ppby A SHB IV REAZTZERPEREY B ok s HER T2 Y
523 ppbE 19ppbe ¥ FBF RER NS S8ppb A SAM P RER
ZZERPHEKREY Rk HIERWTE 5 288 ppb &2 3.8 ppb -

LepleEz. CO ERM SBWM VR ERRM Bk R HE o %
- ZCOERE @M RERYS 0.6 ppm: 7 B2 %273 2 #1p|1F 5 CO
ERXI3Z2078ppme - FCOkR > S8 ®ERNS 1.7 ppm >
mEY R AR CORREN 182 136ppme 5 =% COLR » &
A RERGL ldppmed B BB R 2 arp R COER G 1.8 2 2.32
ppme % ZF COLR > S&P P ®RERNS 13 ppm> @ BF F & 29
BIEHCOLR N 1.6 % 227 ppm ©

L ZPIEEATRIF2Z NO~2 NOyER - F(* ZNOER B % »
S EE A2 A B L 50045% 20 ppbs NOyJERE » B2 % ~ 280
%2 R2AEL 100202 15 ppbs NOGER » B2 %~ 2@ 4% %
R E A uE 600-67% 35ppbe % F(FEINOERE B %~ o e’
TEREZAE 5 T78.067% 32 ppbs NOER » B2 %~ 2@ 4% 2 %
ZhAuE 170152 12 ppbs NOER » B2 % ~ SBW 1 H 2 A2 A2 Y
5950-82% 44ppbe 5= Z(LEWNOER B2 F~ s 89 %2 A2
A6 5 490140 2 13ppb s NOyER » B2 %~ S 1% 2 A2 405
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12317 2 18 ppb s NOiE A& » B¢ % ~ o #W 1 % 2 X2 4 5 5 545
64 2 32 ppbe S F(FHFENO ER > BT %~ 0B %E A2 o84
46559 2 30 ppb s NO kR » B % ~ 0@ 1% 2 A2 A2 % 5 135
212 11ppbs NOGER > B %~ 0@ 1% 2 A2 455 445567 2 49
ppb °

EEREARE O ER R -FAEYF AN FZ AT
DR AW S 6836542 64.6ppb; R F(FE)EY ER C AP EE R
ZRERAY L 567532% 512ppb; %2 E(RE)EY %~ S#N R
2REZFHERAYL 34-536% 449ppb; B ERE)EE o SN S
HEAZRERAG L 256426% 542ppbovw FHdpz LB T i %
G Z R o oa HREREFLR o

DS E TR R AP RRER SRS S
ZEHPE LS 3P L R L F A E R TR TR

B PRRRFERS LY SHR VRIS

!

5
ERE

< %E

-~

™
a

(=

ol

N
L
8

E)\

B

BYR | BMITEY R A2

SO,(ppb) | 14.5 13.8 12.4

CO(ppm) | 1.30 0.60 0.78
NO(ppb) | 50.0 45 20
NOy(ppb) | 10.0 20 15
NOx(ppb) | 60.0 67 35
O;(ppb) 68.3 65.4 64.6
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% 4-3-3-6 %> FLEPIBFAYFERZ R

EY R | BTEE R AR
SOx(ppb) | 21.3 20.8 19.9
CO(ppm) | 1.82 1.71 1.36
NO(ppb) | 78.0 67.0 32.0
NO»(ppb) | 17.0 15.0 12.0
NOx(ppb) | 95.0 82.0 44.0
Os(ppb) 56.7 53.2 51.2
#4337 %= F LR PIBLGASRRZ VR

EYR|OBMIEY R |4
SO,(ppb) 3.60 2.30 1.90
CO(ppm) | 1.80 1.40 2.32
NO(ppb) | 49.0 40.0 13.0
NO,(ppb) | 12.3 17.0 18.0
NOx(ppb) | 54.5 64.0 32.0
Os(ppb) 34.0 53.6 44.9

7% 4-3-3-8 % ? -IL /P el 4"]("’ /%)i Z_ bt ﬁ’i

B R | MITEY R A
SO,(ppb) 5.80 2.88 3.80
CO(ppm) 1.60 1.30 2.27
NO(ppb) 46.5 59.0 30.0
NO,(ppb) | 13.5 21.0 11.0
NOx(ppb) | 44.5 67.0 49.0
Os(ppb) 25.6 42.6 54.2
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SO2(ppb)  CO(ppm) ~ NO(ppb)  NO2(ppb) NOx(ppb) ~ O3(ppb)
F AR

B4-3-3-33 %-FEERESAFERZ VR
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BB B
W TR T
75 | [HAF
ey
w 50
25
0

S02(ppb) CO(ppm) NO(ppb) NO2(ppb) NOx(ppb) 03(ppb)
F 44

B 4-3-3-34 %= F LT PIRLS LR R 2V iR

SO2(ppb)  CO(ppm)  NO(ppb)  NO2(ppb) NOx(ppb)  O3(ppb)
F ok

Bl 4-3-3-35 %= F L ERIBAFEPRERZ VR
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70
O %
60
BEITEY %
50
O=x=z
%40
30

20
10
0 T s —— N N L

SO2(ppb)  CO(pm)  NO(pb) NO2(ppb) NOx(ppb)  O3(ppb)
F ok

B 4-3-3-36 %2 F LT RIBEALPFERZ VR

34 BRFLRIEF

AT AEBRTEH SN A R 2B 7 N R TE
BE uAfTR ke EgF kR (5 CI~NOy ~NO, ~ PO, 7~ SO » &2 1%
3 ER(Z Na'~NH, ~K'~Mg™" -~ Ca™)» #rit * R B3I k& 45 &k (lon
Chromatography, IC) > g 4% £ % 3] & %] 5= Metrohm Inc.2¥ Model 761 compact
IC» ¥ A2 2R ER » Io'itsh— #77 » AERe T o478 % » 40 d
4-3-3-9 ~ % 4-3-3-10 ~ B 4-3-3-37 % B 4-3-3-38 #7577 o

34-1 AERT B2 LI ER
A A UBEIEFRICO) S e T2 A ER o A% - £(% %)
2R B ROCRZEMIT A E A AR D LIRS ER Y > 11[CI][NO”]
2SO ER RSP A > HY MNO |3 ER 55+ » 95 047
mg/L ; ¥ U[CIE[SO 3+ kR ™3 » 3 B33 ERPTE* Y95 035
mg/L %2 033mg/L> &% - (552 kR K2 BiF ~ 2 > Atk
ded eI kR P 5 1[CI]~ [NOY]2 [POS )3+ R S P Bg > H ¢
[POS |33 JER 5 3% » 5% 231 mg/L; ¥ [CI] [NO* a3 & @ = >
AR ERPIETLEENE 187 mg/L % 134 mg/L- &% = 5(% 2)fF2

P
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PR B AR LT A E o ARTA T A R3S R R ¢ - 1Z[NOT]~ [POS]
2SO/ N F kR B LM E > HY UNO |3 ER 5% > 85 089
mg/L; ¥ M [POS 12 [SO M3 kA m 2 3 A3 AR TS %95 0.66
mg/L 2 0.60mg/L » &% v E(FE)PF2 vid B k2 12 S5 I
s s I kR Y > U[CI]~ [NOYIZ [POS |3+ RGP A > H ¢ 1y
[NO™ |3+ JE R % 5% > 9% 1.12mg/L; ¥ 1[CI&[POS |3 kR A 2 >
A ERBIEEENE 0.88mg/L 2 0.88 mg/L o T 5 4L T fhit S
PR B BRI ETEG SRS R RA KRR S LR
R F TR

7 4-3-3-9 K IERPIREEE

£ 3+ (mg/L)
pH CI NO*> | NO” | PO, | SO~
- %X %) 54 | 035 024 | 047 | 033 | 0.12
$-E5(%%) 5.0 1.87 | 050 | 1.34 | 231 | 0.78
$=%(L%) 56 | 038 0.46 | 0.89 | 0.66 | 0.60
$eEH#E) 58 | 0.88 0.67 | 1.12 | 0.88 | 0.63

8 _
O%-2%2(%3%)
M B5-2%2(5%)
5 F o
3 O0%=%2(% %)
§ O%e % (#%)
=l
3 L
0 L
pH Cl- NO2- NO3- PO4 3- SO4 2-
B LA

Bl 4-3-3-37 MEAET R R RIE S %
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342 2 ERe E2 BRI ER

APFEFA PRI EFTRAICO)AS T THHRFIERE > A% - £(* %)
PRz ot B AR Z B R BRI > AT A ER Y 0 12[Na']
BINH, J3eF B AR AP A -HY U[Na |3eF kR 2859 5% 0.68mg/L;
AINH, (33 B AR 2.8 % 95 045mg/Le &% - £ (% 2)pF2 frg o ok
2 BapF ERBE . ATA N ABREFIRAEY » U[Na 2K T kR
LR B K3 ER S > 95 1.28mg/L; @ [Na |3+ kR
BlEE %95 1.09 mg/lo %= 5 (% 2)pFz gk A k2 A kAl
o AaMA N ABgEIERY > U[Na |2 [NH, 33 ERE R P & 2
P [Na' |3t R S 5L > 95 078mg/L; A [NH, 33 B R B2 2% Y
2067 mg/Le % w E(FE)FL T E A K2 BT ERPIE S AATA
AL AT kR Y o [Na S [K']2 [Mg™ 38+ kA& L P A 2 ¢ 12[Na']
WIER SR 95 0.78 mg/L; A [K]2 [Mg 33 kB Pl 2 % % Ay
K5 077 mg/L 2 078 mg/Le T 2@ RBagIERS B M g

FRFCGEELPT Ak EARER T ww S -

3 4-3-3-10 33 ERBIEE %

M 4+ (mg/L)
pH | Na” | NH, K Ca®™ | Mg™

LERS

- F(r%)| 54 0.68 0.45 0.12 0.06 0.08

Y- F(HFF)| 5.0 1.09 0.76 1.28 0.83 0.50

(2 %)| 56 | 078 0.67 0.56 0.45 0.35

T F(FF)| 5.8 0.91 0.55 0.77 0.53 0.78
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8 o
E5-5(: %)
Bi-5(%%)
] O%=%(%%)
30 aETEIGED
=
g
i
3 L
O B B0 =
pH Na+ NH4+ K+ Ca2+ Mg2+

LR

] 4-3-3-38 B AL R AR %

35 ARPFHEFREERSF

R BREY TEORE M4 SOy AR H o BW AL BT AR
RIS o CTIRIEES FR 5 BW 1 4c B 4-3-3-39 T 0 AFTE 2 R F AR K
B(% 12~37~86~184~380~760ppb)= % * B RBEF (- &1 7 i)
ZF CREcFE R PEERRE PSR AoR 4-3-3-40 &
4-3-3-41 #751 od BV v M F CELETRIEM T EA DN ES R
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B 4-3-3-39  F PR LW

= J{1#(S02=100ppb)
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— S (RS )
.\\ /\ —— S
50
1z
— 40
o
D
ke
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0
Bl 4-3-3-40 SO, 4 & @b 2 4 £ 2. B
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O 3f1+4(S02=100ppb)
60 )
O e
50
ml’!l 40 Bl
<
# 30 |
H
28 20 |
10
0
12 ppb 37 ppb 84 ppb 186 ppb 380 ppb

Bl 4-3-3-41 LSO R ¢ HM 122 £ 2 58

3-5-1 SO o AR 122 £ 2L HEF

PP A8 A4 -5 CA(SOY) kiR E TR I ¥E - REE RS
Bf 0 AFHICO)LE KRB EF om SO, o Bt 2R3 %

!

FORL R AR A L B R TSRS

3-5-2 NOx #f o #4524 £ 2 B F
PoRpNi&d2F 3 PHPNOY)EE #F (NHy)ihkiR s T g% 2l 1
E(FFCF)RBEGEF) A AP ERINO)E £ F (NHy) e & kiR i i
ZEE A BB AARRE IR AE LB PEL > gL L

Zi%t—’x@:! ig’{}‘g\‘:}i ,%g\;_ﬂ}%ﬁﬁ,}:}_ﬂ,;%g Lo
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SFRASO)  RACIES FRAF A AR R
FEE B E R B
%% F
FEAPNOYE TR REI AEEFLEE A EPI SRS
# # (NH) L(FF RARER D
RN ICHNE {IEAE R T
#)
F i R LR SR e
FF AL R fReR
S i
£ (0y) BE L ER RERRLE g E SR
Fipa ka4

AP ERGok 4 BHELE R ERIEME FE SRBAIRFE
g1 H R

B Jo i 2

FARFHE AL 1 E - mpn Shad ik f FRHEE 2R
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N
5
S

¥ KR S P ST N TR D Aind (B 2 )
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(-) @R IETERpRLER
Lo WA FHrd L RFREy  2FHRARRTAEI Fez 4 AB-C>
D% 4 %hz A% 3 /S(DBH) 4% (H) 4 % (HCB):#3 4 1 %>
#¢ ANB CE3RA224 DR A1the DR o #W14
IR AR S B L CR oMM Ao
2. LA RHOABLEANENATE S G D RN ETHE e R Y
ERVBCLF AN BRAIETIDEEERL S AL
3. KA RSB UEATIEAS L 1050 D Rk 14k 5 AgE A

fers 30-40 cm A $ § Bor @ AU B 50 em 2 R A RIS o gt

N~

B C RS & 70 (%5 A BT CRAANT ARLATRIRLY o

4, LA FHRoBOPHEAMB NI G 0 U B ROTEHOEE R L  E
BOEBEAMEEALC F oD B o 1tkehd TEBRE A
& B2 ER AT E B 3 RARY 2 o

5. WERAMRZFTREAHRAEETRINE R L LI P A BKITL R
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Bk Hepeg AR B § o
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(<)

PARPELRERILE
BEARLAWM VP RET RN SRR R EAE > A E 2R
BRoOARIGREK o BGERARCEFAFLGE R T

EAFFLER NEIFLTRN SV REELERE -

FIRPMEIEr HREIRE ‘§?4FV15W

W2 LgE B IR YRR PR p FiPobERpEpBLE

N

9531093 2= mpEp AR RRFE 45676 2 0 gmp B R
FEER 504690 %o RUREENZ P B REARE R o SR
+ K

FREAPERSLAFERYE Y AH BB REF A LT LB
_k—f o
‘:'

TR N ZEEP X PR PMy R R 9 43 131 ~ 201 pg/m’ 2
oo @ i PEE PMygik B 4 4 %Y 145 ~ 222 ug/m® 2 & > ® PMy,
RR R FIEORER oA A TrgaE B arEa ke b Ok R ST
;g °

2rgEp CORRFEDNE X R AFTAp I - 2L p w0 %
FECOERYA 73 ~231ppm 2 B » ¥ iEp X% R COER
HA 81 ~25T7ppm 2 B - FleH CO 7 L A #B > G etk
BRowrRgd < pd o

HpiE P NOX GER 12 CO R % L ABS AP 0240 2L p 2 % R R 9
i %+ 573 ~ 1843 ppb 2 A¥ » IECP & % PEEE B B 4 %% 650 ~ 2117 ppb
Z R ozbiEp - F MEER AN TT~278ppb 2 B > ¥ B p w M pF
B § Rk R RS A 83~31.8ppb 2 FF o

AEREY RENZZ S - Pl TSP EAE <[ £ 855 69.58 ~
73.28 ~ 56.81 ~ 60.54 £2 32.25 ~36.54 pg/m’ 2 T B2 Az 2 Hp =
Blek PMyg b B & o] A B 5 23.40 ~ 32.25 ~ 28.30 ~ 31.25 £ 16.33 ~

101



10.

23.56 ug/m’ > = Rl AR R CF AATEE T F & B R EE A (250
ngm’) > TEP W SRR ST LY BF Y R PR
3"@ ‘f"gy Jhee o

PERZEA R BN RERAZREF PAERLGE 3.6
~213 ~23~288% 1.9~1987ppb- % T iplgL2z. CO ¥ Oz kR 11 E
AR ERRB 0 HEERA GG E 1.3~ 1.8 ppm £ 25.6 ~ 68.3 ppb
2. Bom S EE A2 AR E G CORR A WG 43706 ~1.7 ppm
#1078 ~ 136 ppm 2 B2 S#d R 2 A2 ATRE S 03 kR 42.6
~65.4 ppb £7 44.9 ~ 64.6 ppb 2_ FF = #7p| {8 NO £2 NO, > # & T35k &
> w] %) /3 13~78 ppb 2 35~90 ppb 2. B » @ NO, #7ip| {8 (kB %)
A2 10~21ppb 2 FF T2 pm SHN L EZFSFXEL RV
FART Ry TR R M

Faim's kP AT > U CI-NOyE SO, "3+ ER R LA » > &
BT ERA YWY 035~1.87~047~1.34 £ 0.12~0.78mg/L »
FoRF e R B R L EARRRAR S L fE ST AT

ALt Aok AR > 2 Na'e? NH, 33 kAR LM A 2 ER ST
BRI G 0.68~1.094 045~0.76 mg/L> & B 42 % B+ kA
Q}%] fﬁ’l}f“%‘r"’%?b“x”%“#k% ‘/4 L‘ﬂé/jﬁ"%fék?‘z%@fgq”f’-f‘

MZFERmEFABR VL 5F 4B ETRREE T 24 L8
BYESZF I EE-FCmERERBETH o PG E HARR S 2
THRHEBESEIDES S TR
SN ﬁ4garﬁﬁm\i£%$’ﬂﬁ%aﬁmﬁ&%’
R RS L R ORI Sik atl S I S ol s SR LI PR
7
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