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Evaluate the Environmental Impact of the Syueshan

Tunnel Shaft on Pinglin Taiwan Keteleeria Nature Reserve

L bl ¢ It B AR L
REBH W2 g

PoERRAY N E LD



EER

RS SRR SR
B T

E-mail: wangandwen@yahoo.com.tw

W1

@ :(03)9360521

HEERAFER

=S I

1 (03)9357400 #& 791

PERGEBE O 2RAifC B g Z i
IR SRR Big % ELEi (02)3366-4624
R EE Y e (03)9357400 3% 741

=i AR
B O M - g K = n P i AR OB
1. B f~F HHERTHE ERAS i1 ELEis
2. Rz o328 EHRBREETRE X T i Kz
3. Woe g mE1EF) ok 4 Fop
4. e f~8 HHEpPRATHRE + B Fien
5. e~ HHEPRATHRE Wk  Hizp
6. e f~8 HHEpPRTHRE F 4 B H iz s g
7. B2 W~8 HHEIRTRE FRiE R H iz s g
8. Bee 8 HHEPRATHRE 5k T Hizesom
9. e f~8 HHEPRATHRE ER: Hizes a2
10. Mz @g~8 HHRTEpRTHRE X ® i fizesw
11. B2 W~8 HHEPRTRE v # fizess@
12. e f~8 HHEpPRATHRE e flizesm
13. Rr w8 HB1a% % 5 e e {ixesam
14. M2 w~5 EHBE1EF% ¥R fEpm
15. R® @8 ZRBiagk iz R iz ety
16. RMzr % HB14EF 2R ) { izpsom
17. RMze % EZB14EYF: HF H { izpsam
18. v 8 ERB14EF: A S QER L
19. Rr 8 ERB14EF: ¥k H izpsam
20. Bz o328 EWHREEFETRE X Bk & fizesw
21. Bz o#~% HHREZETHE B Pn g iz ps 2
22. Bz 38 EWHREEETRE X gl ks Azt



2LRREA (S BARATERNT F AP /AT F P 0 F
i SR B U LETE S R R i TS
ZASFT FERPBYEPFTUER BY vz 74 FFRIT
BB REFT RPN LA RBEEERIT R B P2 BFATET) 0 F T
S REFFMEY B

AFE T FRA P INEE +ﬁ,}lﬂ+ﬂ S EEp *’31‘#13’ R pepmL ) 3 TR

BEFA22H2 NERSBEIVERERLARERE X FAAR R
Ao LA FELIMTE  AHRARE T G o IR OHR Y RETH
N FREBAESEMRVEANBEE B KT E IR R K
B AR R AFEARAE R R LRI rES A T
PEHRAREAKEA BELH S T EAFET RN SN REARAR S W
B e RRRBEZ e > pEHKRSFIPEFETHFL A-CieD REER S
AR AEF 3R FARLFL P s s DRESF] SRR o s S

1‘"

REEPHBEA L 3R HBH 12 285 384 F 5 pob, 7
A~C{rD®P > UEZDRHIZHEEXF HE2Q2HRPEHMIRES - £
PERSE R ES S L OMASREE T v E R TR LR I
2 Hd e BRBEER GG BEFRFEF TR R AERR - BRTER
REEBRF A E TR UERS LGz b B2 kG & A8
g,jmﬁgﬁgﬁﬁgfmriﬁﬁﬁﬁﬁpiﬁﬂéﬁﬁ
P22 BB B P e g oh o TR SR T A TR 0 B R

BERHFFAL RN DS OER LS L 5B W EF D032 D122
BRAMBARI|Z AL TN EIEES s Ay Sy o 2 H kA



Hh o REAfRA Y& PRI o KA 3 0 M F TEYEFER M
ﬂﬁﬁbi?ﬁﬁﬁﬁﬁiﬁm?\ﬁgﬁiéiiéﬁﬁﬁﬁﬁﬁﬁﬁ

20 NMFETFTHEPN oW PIEE LR ERREBRRZREST Y M E

B REBIY £
ARGRYBEF AR AL ke 7 DOS6 A A E
ot e NIRB YA 2 S EREPIFG R AL L e & S Ak
B d & 5 F R ARBEIHIH PR VUEFEDER ERACE2D
TRF2E- KBS L1042 2 EL FE R PRB R VAR
SRR PEELER -

BRBEERISE DG 0 g w0 pEY il SRR R ) P 1400 4
HARBRER Nz B0 o 2 FFATER S BN 78 Rl 0 5
% BEon A P CO ~ SO, ~ NOx 2 PMyo ek B A W % 8.1 - 39.2ppm ~ 20 -
48ppb ~ 1.2 - 3.1ppm £ 131 - 222ug/m’ o ot & 58w 4, % F % CO ~
0;3~S0,~NOx ¥ PM,o ek & A %] 5 0.83 — 1.83 ppm~58.2 —59.1 ppb~12.5 —
14.3 ppb ~ 40.0 — 80.1 ppb £ 25.3 — 29.7pg/m’ ° B " & -k pH & § ]
465582 B opaim™s & -k P cufa g3 CINNO¥ SO ende 3 k& % 10.11
- 22.01 ~2.42 - 1724 #2 1.44 - 7.88peq/L o @ #t* & -k ® ehig a3+ Na' ~ K
#Ca™ kR L 7.81-26.71~1.23-28.81 £ 0.61 —169pueq/L o Aid * 5w
a A FHEREHZ S 5 0 UNO-CO-SO,R &34y i7 s @M% 2

%ﬁ%%%@?%ﬂ%% BR BB VEY SRR w2 o Ep
B O LA

FHWaAT > AL HRMADBD PN R T RIS R BT
FERBZER MFEEERIR S B AP R PEEZ R o

7 W
[Mars ] 2 LugsE ~ St HREBE R 255 A4

I



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 for K.
davidiana var. formosana in Pinglin Taiwan Keteleeria Nature Reserve. 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. One and
2-yeared leaves of K. davidiana var. formosana are collected from 34
individuals in Pinglin Taiwan Keteleeria Nature Reserve and Sz-Du Nursery, as
well as 11 controlled trees. Besides, leaves are also sampled from 42 broadleaf
trees. 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 Pinglin Taiwan
Keteleeria Nature Reserve. 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.
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The results of this year monitoring are revealed that almost all trees are
normal, except 2 trees (No D032 and No D122) ranked as health-declined and
un-healthy. Besides, almost of the sampled leaves are revealed with normal
feature without any phenomenon of chemical damage, except a few leaves
shows 1~2 sponge cells inside a stoma with swelling size. However, this year
has more trees with swelled sponge cells than last year, so the observations need
further performance in the future. 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 Syueshan
Tunnel, the number of vehicles in rush hour was about 1400 vehicles per hour
and three times larger than during non-rush hour. The pollutant concentrations
were also dependent on the number of vehicles. The results showed that the
CO, SO,, NOx and PM,, concentration could be between 8.1 - 39.2 ppm, 20 - 48
ppb, 1.2 - 3.1 ppm, and 131 - 222 pg/m’, respectively, in the tunnel. In contrast,
the CO, O3, SO,, NOx and PM;, concentration could be between 0.83 - 1.83
ppm, 58.2 - 59.1 ppb, 12.5 - 14.3 ppb, 40.0 - 80.1 ppb, and 25.3 - 29.7 pg/m’,
respectively, in the Pinglin Taiwan Keteleeria Nature Reserve. The pH value of
the acid deposition was ranged from 4.6 to 5.8. The anion concentrations of
[C17, [NO5] and [SO,*] in the acid deposition were between 10.11 —22.01,

2.42 —17.24 and 1.44 — 7.88 peq/L. Whereas, the cation concentrations of
[Na'], [K'] and [Ca*"] in the acid deposition were between 7.81-26.71, 1.23 —
28.81 and 0.61 —16.9 peq/L.  The tissue of leaves, including spongy
parenchyma and palisade parenchyma has been enlarged by the mixing high

concentration pollutants in the test chamber.

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

monitoring, air pollutant.
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% 4-3-3-1

06 & % - E2 57 BRp kR

kR TSP PM, PM, 5

» B pg/m’ pg/m’ pg/m’
EYw 71.32 23.40 8.20
BN 58.41 28.30 10.63
M AR 35.72 16.33 5.57

%4-3-3-2 BEFR-F5 5P Rk ER

kR | TSP PM;, PM, 5

» BL pg/m’ pg/m’ pg/m’
EYw 69.58 28.32 10.25
AZ 56.81 30.12 13.62
cERY AR 34.28 21.24 9.85

%4-3-3-3 & =F55 RFIER

kR | TSP PM,, PM,

» 8L pg/m’ pg/m’ pg/m’
EXw 73.28 29.31 9.65
Az 59.56 31.25 13.31
N ATE 36.54 22.57 8.61

%4-3-3-4 BEFeFzFPRRFER

kR TSP PM;, PM, s

¥ B pg/m’ | pg/m’ | pg/m’
Ik 7025 | 3225 8.81
2z 60.54 | 3021 11.23
LA AE | 3225 | 23.56 7.69
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24-335 9TEF-F2F ¢ RPER

kR | TSP PM;, PM, 5

» BL pg/m’ pg/m’ pg/m’
EYw 65.84 35.6 9.5
ENgeS 49.12 3942 15.6
oMYA R 40.56 28.91 10.6

£4-3-3-6 9T ES-E7 50 kb bR

kR TSP PM, PM, s

» BL pg/m’ pg/m’ pg/m’
A 68.97 33.40 12.54
EWe 51.60 29.70 11.01
cERY AR 39.54 25.45 11.90

2 4-3-3-T 9T E#$=%%3 57 k¥ kR

kR TSP PM;y PM, s

3 B pg/m’ | pg/m’ | pg/m’
Ik 6723 | 3421 11.89
Z 50.76 | 30.61 10.92
L1 AE | 4038 | 24.55 12.18

24338 9TES e £ 59 kbR

kR | TSP PM, PM, 5

¥ B pg/m’ | pg/m’ | pg/m’
Ik 69.02 | 35.61 12.17
%% 5210 | 29.35 11.05
L1 AE | 3968 | 2541 11.43
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%4339 WEF- T2 5P Rk ER

kR TSP PM,, PM, 5

» BL pg/m’ pg/m’ pg/m’
EYw 66.31 34.90 8.9

EWe 50.03 37.80 12.30

cAM AT 38.50 31.60 10.50

% 4-33-10 98 &5 - F5 5 kbR

kB | TSP PM; PM, 5

» BL pg/m’ pg/m’ pg/m’
EYw 71.93 34.62 13.01
ANZ 53.24 31.40 11.35
cERY AR 40.16 33.80 12.75

43311 B ESH=F 545 ° P kR
kR | TSP PM, PM, 5

3 B pg/m’ | pg/m’ | pg/m’
B % 72.84 35.84 10.81

EN: 55.65 29.51 12.84
oEMIATE 42.38 26.43 10.54

%433-12 BEFe F7F ¢ kb kR

kR | TSP PM, PM, 5

¥ B pg/m’ | pg/m’ | pg/m’
B % 68.92 36.29 11.09

EN: 56.43 31.46 11.18
oEMIATE 41.85 25.94 9.67
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% 4-3-3-13 96 & % -

LERBA R IRRZ VR

X w ENgES cAH I AR|ICAEMTD R
SO, (ppb) 14.5 12.4 13.8 11.9
CO(ppm) 1.30 0.78 0.60 0.8
NO(ppb) 50.0 20.0 45.0 37
NO,(ppb) 10.0 15.0 20.0 21
NOx(ppb) | 60.0 35.0 67.0 58
Os(ppb) 68.3 64.6 65.4 63.1

% 4-3-3-14 96 & % = F & T pBLE APk B 2R

B % XL L:l'/‘%%‘/‘éfﬁA?\f \,:1'/‘%%‘}12'7’}3D?\:
SO, (ppb) 21.3 19.9 20.8 17.9
CO(ppm) 1.82 1.36 1.71 1.33
NO(ppb) 78.0 32.0 67.0 63
NO,(ppb) 17.0 12.0 15.0 12
NOx(ppb) 95.0 44.0 82.0 75
Os(ppb) 56.7 51.2 53.2 50.7

% 4-3-3-15 96 &%= FLERIBSAFERZ VR

B % E e ;f‘?‘}é’fﬁA?\? ;5%?47’}3D?v
SO, (ppb) 3.60 1.90 2.30 2.6
CO(ppm) 1.80 2.32 1.40 1.2
NO(ppb) 49.0 13.0 40.0 41
NO,(ppb) 12.3 18.0 17.0 13
NOx(ppb) 54.5 32.0 64.0 54
Os;(ppb) 34.0 449 53.6 49.6
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% 4-3-3-16 96 & $w £ 2 ZipELiF Atk B 2 iR

BAE R (SEA AR MDD R
SO,(ppb) 5.80 |3.80 2.88 2.67
CO(ppm) 1.60 |2.27 1.30 0.8
NO(ppb) 46.5 |30.0 59.0 54
NO,(ppb) | 13.5 |11.0 21.0 20
NOx(ppb) | 44.5 |49.0 67.0 74
Os(ppb) 25.6 | 54.2 42.6 39.3

% 4-3-3-17 97 # % -

LERIBA R RRZ VR

B R|RZ|0AP VAR BV D R
SO,(ppb) | 15.6 | 9.8 11.5 10.6
CO(ppm) | 1.6 |0.69 0.8 0.6
NO(ppb) | 46 27 38 39
NO,(ppb) | 15 13 18 14
NOx(ppb) | 61 40 56 43
Os(ppb) | 62.6 | 56.1 58.9 56.7

% 4-3-3-18 97 & % = £ & T iplukhis A bk B 2 i

PAE (A2 [0#R VAT c#9DF
SO,(ppb) | 16.6 | 10.9 13.7 12.9
CO(ppm) | 1.98 | 1.61 1.86 1.74
NO(ppb) | 85 | 40 81 77
NO,(ppb) | 16 | 18 13 11
NOx(ppb) | 101 | 58 94 88
Os(ppb) | 61.8 | 50.4 55.6 53.8
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443319 97 E 5= F LT RELF AP ERZ VR

PR (0B AR BB D R
SOx(ppb) | 14.1 | 9.8 11.8 13.8
CO(ppm) | 125 | 1.44 1.67 1.6
NO(pb) | 72 | 36 76 71
NO,(ppb) | 14 | 17 11 15
NOx(ppb) | 94 | 53 87 86
Os(ppb) | 54.9 | 47.6 53.1 56.2

3 4-3-320 97 E ¥ w F 2 ZRELE A ER 2 R

B R|AVE | 0@ AR c%dD %
SO,(ppb) | 13.8 | 9.2 10.06 12.9
CO(ppm) | 1.19 | 1.32 1.63 1.1
NO(ppb) 73 33 73 55
NO,(ppb) | 13 15 10 19
NOx(ppb) | 89 50 83 74
Os(ppb) | 52.4 | 459 52.31 52.6
43321 98 E % - FLERBSAPFREREZ VR
BER| RE | SRV AR |8 DR
SO,(ppb) | 14.7 | 10.4 15.5 11.3
CO(ppm) | 1.54 | 1.17 1.77 0.8
NO(ppb) 67 34 69 53
NO,(ppb) | 14 18 16 15
NOx(ppb) | 81 52 85 68
Os(ppb) 55 47.1 51.2 57.6
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% 43322 98 EH - F LT RIELIE LR R 2 R

BER| RE | SRV AR | DR
SO,(ppb) | 19.6 | 10.8 19.5 17.6
CO(ppm) | 1.89 | 0.9 1.93 1.88
NO(ppb) 56 35 71 69
NO,(ppb) | 21 14 16 13
NOx(ppb) | 77 49 87 81
Os(ppb) | 59.6 | 49.5 54.6 53.4

% 43323 B ERZFLERBILIFERZ R

BER| RE | SRV AR | DR
SO,(ppb) | 18.4 | 12.1 12.9 11.6
CO(ppm) | 2.1 1.53 1.87 1.08
NO(ppb) 68 42 51 45
NO,(ppb) | 19 11 17 12
NOx(ppb) | 87 53 68 57
Os(ppb) | 574 | 51.7 56.4 51.7

3 4-3-324 98 E ¥w £ & ZpELF Atk B 2 iR

B R A | S#A VAR (o8P DE
SO,(ppb) | 17.5 | 10.7 11.8 10.1
CO(ppm) | 1.8 1.38 1.52 0.9
NO(ppb) 57 40 42 38
NOx(ppb) 14 12 13 10
NOx(ppb) | 71 52 55 48
Os(ppb) | 58.6 | 46.9 50.8 51.3
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(2) Fm'EREE

AT LB AR E R S AR A B BB 2R 96 £ A A FRlE

KPR E > T3 D RATH - PRI N AFTR R AT ER(E
ClI' ~NO; ~NO, ~ PO, >~ S04 3+ kA (% Na' ~NH, ~ K"~ Mg™ -
Ca™")» #7i¢ * tk B33 & +5 % (lon Chromatography, IC) » F 4% &2 # 4] & %] %
Metrohm Inc.22 Model 761 compact IC » ¥ & $7#7:& = & &£ R > dofitdk— 97
T ¥R Bl o o A AR AR S 9% ER %- 3 98 &
RS EHfhs R oD RAFEE L 97 2R -1 98 R e 5

'5‘: J‘,( LL ﬁ"i o

4-1 HKBPEFER LIRS

I3 ABFRIOA e T2 LI ERAFES 40k 4341 2 4
4-3-4-2-3 2 Bl 4-3-4-1 2 B 4346477 o d ARITER 5= (% F)FF2
iR B AR PRI ER T @A [CIE [POSE R RE 4 EsT kR
o8P U[POSER L B4 > 95 36.06peq/L> B = % [Cl]> 6 27.0peq/L -
B8 ER K- () MNOYIE [CITEARRE & e+ kA 5
He U[CITER 2B % » X5 53.5ueq/L > 2 =t 5 [NOy] > 5§ 52.4peq/L o %
907 ER S w EHE)VEFEAFFILET P > T UPOSER LB+ > ¥k
66.71eq/L > [NOy ]2 [NO, ik & A~ %] 9 5 31.77peq/L 2 35.7ueq/L » @ D %
97T #RF=F (R F)FLTHRERRY RRFRRE > RARS F &5 - 7
i LAk PRBERIEHESF 2 5[CI] -~ [NOY]Z [NOs] > H @ [CI]k
B et 0 85 944ueq/L 5 [NOJE[NOy kR & B 5§ 5 42.4ueq/L %

=

36.5ueq/L o« 597 £ & ¥ v B F)ELGES LA - 2[Cl] ~ [NOs]Z [NO,]
ST ERMA o U[CITER 5 3% » 4 5 80.6ueq/L ;  [NOy]2 [NO;]
ER A W55 402peq/L 2 393ueq/L > 298 £ B &% - £ (% F)FFIA 4T 0k
B o M[CI] ~ [PO4 12 [NOY & 3+ kR #E » P [CITER 58~ > N
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78.6peq/L 5 @ [POS ]2 [NO ik A A B9 5 40.5peq/L 2 46.5peq/L o & 98

~[POS2 [NOY & s BB B E >

ERY - F(hF)FLETER > UCT]
7 [PO; 1 [NO Tik B 4 5] 4 &

e [CITE & &5 &~ > 55 89.6peq/L ;
B ERF¥=ZF(RE)FHESHESER SR

46.3peq/L % 57.8peq/L » %
98 ER S

i B 4 [C1750.6peq/L ~ [NO,]48.7neq/L % [PO,]31.7peq/L ©
E(ME)FE S LB ER P IL[CI] ~ [POS]2 [NOJER B > A W %
42.3ueq/L ~ 24.6peq/L % 33.4peq/L - 98 & RI£3F kB2 5 3 96 & R Pl

BV SR A e TR D AR Tl
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% 4-3-4-1

AFRKEREFERPRES

TR P 3+ (peq/L)

ERIEY pH | CI' | NO, | NOy | PO, SO~
9% £ % - F(*)| 54 | 99 52 | 7.58 | 10.53 1.25
9% &% -%(%)| 5 527 | 109 | 21.6 | 73.72 8.13
9 # % =%(%) | 56 | 10.7 | 10.0 | 1436 | 21.06 6.25
96 # % w F(#) | 58 | 0.88 | 14.6 | 18.07 | 28.09 6.56
97 #% - F(%*)| 5.6 | 248 | 22.0 | 31.77 | 18.19 11.04
97 &# %= %(%)| 49 | 569 | 37.0 | 30.32 | 69.57 | ND(=0.10)
97 &# %= %(%)| 52 | 27.0 | 18.0 | 21.94 | 36.06 6.04
97 # % w F(#) | 53 | 43.9 | 357 | 31.77 | 66.70 6.67
98 # % - F(*)| 58 | 53.5 | 52.4 | 2048 | 33.83 13.96
98 # % = %(%)| 59 | 763 | 639 | 4.03 | 36.70 11.77
98 # % =%(%)| 55 | 50.6 | 48.7 | 10.6 | 31.7 9.42
98 # % w F(F#) | 5.6 | 423 | 334 | 158 | 24.6 8.46

F.4-3-4-2 D RIEHFERERFESE
ZRIE P I= 4+ (neq/L)

BE W pH | CI' | NO, | NO5 | PO~ SO~
97 # % - %(*)| 53 | 87.6 | 37.8 | 23.1 | 37.7 13.2
97 & %= %(%)| 46 | 72.1 | 37.0 | 29.6 | 472 15.1
97 £ % =%(%) | 49 | 944 | 424 | 365 | 335 17.0
97 # % w F(#) | 5.1 | 80.6 | 39.3 | 402 | 262 11.7
98 & % - (%) | 54 | 78.6 | 46.5 | 243 | 405 13.6
98 # % - %(%)| 57 | 89.6 | 57.8 | 29.1 | 463 16.6
98 # % =%(%)| 54 | 90.7 | 402 | 324 | 304 13.8
98 # %w F(#) | 53 | 783 | 375 | 35.1 | 22.6 10.8
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kR (req/L)
— \®) (OS] I~ (W) (@) -
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096 % - (%)
B96= % - £ (%)
@96 % = %(%)
B96# & w F (F)
W97 % - (%)
B97& % - (%)
B97# % = £(%)
D97# 5w 5 (#)
B98E % - (%)
B98= % - (%)
098# %= %(%)
B98F % v F (#)

B 4-3-4-1 A% Cla3 kR PIESESE

Bl 4-3-4-2 A% NO BT ERBIREESE
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@96 % - £(*)

B96& % - % (%)
096% %= %(%)
896 % » F (#)
BY7E % - (%)
0972 % - (%)
B97# % =%(%)
O97& % w F (#)
D98 ¥ - (%)

@98 % - (%)
D98# % = (%)
208& % v F (H)
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Bl 4-3-4-3 A% NOs ERBIREES

B 4-3-4-4 A % POk R RIS %
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096# % - (%)
096 % - £(%)
B96& %= £(1)
B96& % » & (#4)
W97# % - (%)
O97& % = £(%)
B97& %= %(%)
O97& % = % (44)
B98# % - F(%)
B98E § = (%)
m98% = £(1)
298 ¥ w F (#)

0964 % - F(4)
@96 5 = 3 (%)
8964 5 = 3 (1)
{96 5 v F ()
YT % - £ (%)
B97#& % - £(%)
O97& %= % (1)
097 % % (4)
S84 % - F(4)
B98E % - (%)
9984 %= 5 (1)
7985 ¥ v £ ()




kR (uneq/L)

16 096 5 - (%)
y @96 % - £(%)
96 ¥ = ()
12 B96% 5w % ()
" EB97# % - (%)
MOT# % - £(%)
8 T B9TE %= %(%)
6 ] | o9TE s e (50
o M98 % - (%)
4 - | mesEw- £(%)
> o | mesE sz (1)
. - 7985 § v % (f4)
% &
Bl 4-3-4-5 A % SOk B BIEE %
100 BCl-
BNO2-
EBNO3-
3 BPO43-
% BS042-
3.
a
SR

B 4-3-4-6 D % &3+ ERPIREESE
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42 BHIERMITESE

A EAUPEIEITRIOA T THHFI ERR A0 178 % 5
BERFZFE2 5 E > F4er 06 RS- FD S THJEZ 97T ER Y
- Ffef e Fe b fodok 4-3-4-3 3 4 4-3-4-4 2 ] 4-3-4-7 3 B 4-3-4-12
P RARITER S ZE(RE)FEATERE Ak Heoro e A g
AT o UNa |2 [KTkRER:Eu T 5 - 2 [Na kR E[KER A 9
£ 5 102pueq/L #2 32.8ueq/L> 97 # R % e E(KRE)EirHr b2 Ak » H
At A IR Y o U[Na[E[Mg kAR L H 8 3T B > H[Na']
kR 2 [Mg, kB A ) % 80.0peq/L £ 52.6peq/Lo@ D% 97 £ B % = £(%
EVEARR B2 Ak HAarAdr A BT ER Y o [Na' |8 M ER LRk
% H[Na' kR [Mg, kR A 45 5 60.0ueq/L £ 42.8pueq/L - %97 # B
SrE#F)ErEbza B A BRI ER Y > U [Na' |22 [Mg,']
ER B P E > B [NaER 2 [Mg kR A % % 40.9ueq/L £ 33.7peq/L o
B9 ERS - FE(XE )iz Aa Kk B A I ABREIERY o Y
[Na']& Mg, kR 5P A > 2 [Na kR 2 [Mg kA& A % 5 64.3pueq/L
#2132 1peq/Le 98 ER & = E(FE )tz Ak Heorh e A 1B
FkAEY o [Na'ler Mg, [EAE® L P E 2 [Na' kA& [ Mg [EAE A 5
% 56.1peq/L 22 502peq/L > %98 2R % = Z (R F)FFo gk 2 A -k » H 47
AT AT ERY o B [Na'ER®[Mg [JkA A 8 5 532peq/L £
43.6peq/L > v 12[Na'l¥? [Mg, [k R s P AE - 5 O8 & & & = & (4 Z)pF 41
A A BRI ER Y > BB 5 [Na']48.7peq/L & [Mg, 148.4peq/L - 98 &
BT ER GBI 06 &R PIELE  HERAT N 2 le%i‘g'_ﬁ.’i T SR L
R FAED R TP e F R AP, £ H pH e

TS50 T s BES UL
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#4343 AFRHHEFIERPIEES

TR P M5 41+ (neq/L)

EREY pH | Na" | NH,” | K* | Ca* Mg**
96 & % - %(%)| 54 | 29.6 | 25.0 | 3.08 | 0.15 6.58
9 &% =-%(%)| 5 | 474 | 422 | 328 | 208 41.2
9 £ % =%(%)| 56 | 339 | 372 | 144 | 113 28.8
96 & % w E(#) | 5.8 | 39.6 | 30.6 | 19.7 | 13.3 64.2
97 &#%-%F(%)| 56 | 116 | 267 | 172 | 423 37.0
97 # %= %(%)| 49 | 51.3 | 394 | 739 | 213 51.0
97 # %= %(%)| 52 | 102 | 21.7 | 32.8 | 525 40.3
97 £ %w F(#) | 53 | 80.0 | 46.7 | 52.6 | 29.5 62.6
98 # % - %(%)| 58 | 59.1 | 289 | 456 | 21.0 56.0
98 # %= %(%)| 59 | 73.0 | 422 | 23.6 | 15.0 46.9
98 £ % =%(%)| 55 | 532 | 264 | 279 | 174 43.6
98 # % w F(#) | 5.6 | 48.7 | 357 | 315 | 139 48.4

% 4-3-4-4 D EBHEIERPIEESE
& ORI B & 33+ (ueq/L)
TR Ew pH | Na" | NH," K Ca** Mg**
97 £ % - %(*) | 53 | 66.5 | 20.6 | ND(=0.08)| 18.3 36.2
97 # %= %(%) | 46 | 239 | 33.9 17.4 273 | ND(=0.12)
97 # %= %(%) | 49 | 60.0 | 40.6 15.9 23.5 42.8
97 & % w EF(#) | 5.1 | 409 | 283 18.5 29.5 33.7
98 &% - F(*)| 47 | 643 | 31.1 |ND(=0.08)| 253 32.1
98 £ % = %(%) | 52 | 56.1 | 23.3 13.5 19.8 50.2
98 # % =%(%) | 54 | 573 | 357 12.1 19.8 33.9
98 & % w F(#) | 53 | 36.6 | 22.3 15.8 23.5 27.4
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B 4-3-4-7 A% Na B R Pl:EE%

096# % - (%)
096 % - (%)
096# % = %(%)
B96#& % v & (F#4)
O97& % - $(%)
B974# % - (%)
B97E %= %(%)
097# % w Z ()
B98& % - F(%)
B98& % - %(%)
U08# % = %(%)
B98& ¥ w F ()

09%6= % - F(*)
BY6E % - F(%F)
09%= %= %(%)
B96# % v F ()
g97& % - F(*4)
B97# % - (%)
B97& %= %(%)
097# % v F ()
@98# % - F(*)
898« % - (%)
098# % = %(%)
B98# % w F(#)

Fl4-3-4-8 A % NHy kA& 2l %
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B97& % = (%)
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4-3

L8 -1) ]ﬁ&ﬂ'ﬁ/?]

74k 4-3-4-5 71 ©

i

EEy- S AR ﬁ,&ﬁ?fikﬁﬁﬂﬁgﬁiﬁ

% 4-3-4-5 933 95 Ea I ER AP FR
H i>:peq/L
#/4 |pH| CI' |NOs| SO | H |NHs| Na' | K' |Mg"| Ca" | SO/NOs
2004 (4.6 | 210 |71.6 | 1353 |86.9 | 83.3 | 180.7 | 12.6 | 23.2 | 30.7 1.9
2005 |4.5]214.9|67.7 |117.7 | 81.5|76.9 | 179.8 | 12 | 19.1 | 19.7 1.7
2006 | 4.8 | 202.1|89.6|127.1 |24.5| 845 |182.7| 82 | 284 |21.1 1.4
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(I) ZFAFPHEHBIVES b RPE
ZHEARFHOBDPVEY BRRRIEEAS LA AW ERP
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Rk pos
W@ %ok T %\» ﬁ Ps NN F’f{
] _. WU P ’H]"';PV // PPN
60x10° 2 pF 1 &4 :
(W 4-3-5-1 ~ B 4-3-5-2) T¥ | ¥ ¥ 2 1
716010’ 4pF 1 &2 -
(1 4-3-5-3 ~ 1 4-3-5-4) ¥ | ¥ W & n ok
" 1.6010° 8 pF 1 &2 -
(4355 W 4-3-56) nE N o pE | mH
~%%kR 03=80,000 (ppm):2-4-8 | pF
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4-3-5-7 - B 4-3-5-8) s n o - R s o Ay "
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(1 4-3-5-51 « E}ijys-sz) E¥ O R & ¥ ¥ | A
z 100x10° 4pF 1 &2 . . v . .
(] 4-3-5-53 ~ @ijys-sZ) T¥ | =¥ =¥ =¥
z 10010° 4pF 2 & 4 N . N . .
— — — - T T e h h
(B] 4-3-5-55 « B] 4-3-5-56) | ¥ =¥ =¥ =¥ =¥
z 100x10° 8 pF 1 & % . . N . .
(W 43557 massssy | =F | EF ¥ ¥ | A
z 100x10° 8 pF 2 & 4 N . N . .
(] 4-3-5-59 « Elﬂjj3-5-66) SR & ¥ ¥ | A
~a%kR NO:CO:SO2:03=4.0 : 200 : 2.0 : 120,000 (ppm) * 2+ 4~ 8 - B
( pp
z 120x10° 2pF 1 # 4 N N N N N
(B 4-3-5-61 T[%lﬂjfys-é) T¥ | A =¥ =¥ =¥
z 12010° 2 pF 2 & 4 N . N . .
— — — - T T e h h
(B 4-3-5-63 ~ B 4-3-5-64) | * & ¥ =¥ =¥ =¥
z 120x10° 4pF 1 &4 v . N . .
(1 4-3-5-65 B 43-5.66) | LA & ¥ & =¥
z 120x10° 4 pF 2 & 4 " . . . "
() 4-3-5-67 « E}ijys-&) SR & ¥ ¥ | A
z 12010° 8 pF 1 # 4 N . N . .
— — — — T T e h h
(B 4-3-5-69 ~ §] 4-3-5-70) | * & ¥ =¥ =¥ =¥
z 120x10° 8 pF 2 & 4 . . N . .
(M43571 -massry | 2 | EF ¥ ¥ | A

4-119




[l 4-3-5-2 ['11_60 x 10°
REN Y

[\

1 % (200%)

: . ! ..
[l 4-3-5-4 ['11_60 x 103_4 [5_1 # % (200x)
EE R SvEEL

q%'ﬂ 4-3-5-6 P'T1_60x 10" 8 [ _1 & 4 (400x)
- ?‘x&[{k’l %@3’

[ 4-3-5-8 F11_80x 1021 % (200x)
[ 4-3-57 F11_80x 10 21 % 20001 1) EEREOr e
B © VAR o~ | BEAREPE (7.5 X 100pm)

4-120



14-3-5-10b ['11_80 x 10°_4 E%'Jf_l =
ﬁ%\' 4-3-5-9 F'11.80x10°_4 E\Hj_l Ak q‘%ﬁ' 4-3-5-10a F'1'1_80x 10°_4 E\Jj’_l F £ Q00x) F ~ N FRALR G
(200x)F 13 4 Q00x) 1~ N AR S ki 353?5}535’?&&[‘ o= R R
AL (75 x 65um)

[l 4-3-5-12b F'11_80 % 10°_8 1 =

[l 4-3-5-11 P11.80x 10" 8 [Hf_1 ¥  [ff4-3-5-122 F'I1.80x 10° 8 [Fj_1 & & 00x) N F AR ST
& (200x)f] 1 & QOOX)LT PR 304 B YRR YR

[I%A(785-57 x 65-40um)

¥, 4

F il .__.' : , = = s
q‘%ﬁ' 4-3-5-13 F'11_100 x 10°_ Eﬂj‘_l F 4 (200x) ﬁ%\' 4-3-5-14 F11.100% 10’ 2 Eﬁ_l = 4 (200x)
1K

ﬁ%ﬁ‘ 4-3-5-15 'l - 0'_4 - q?a‘l' 4-3-5-16 F'11_100x 10°_4 E\ﬂj_l F 2 (200x)
FIH I R

4-121



[f' 4-3-5-18 F'1'1_100 x 10°_8 [ _1 & % (200%)

L

W g

- R

1 4-3-5-19 F11_120x 102 F_1 il 4-3-520 F'11_120 x 10°_2 [5_1 % (200)
Fl1s AR Fa

A 4-3-5-22 F'11_120 x 10°_4 [5_1 & % (2000)
B

Pyl T

el N

A o i O B A
[l 4-3-5-23 F'11_120 10° 8 f_1 & 2 (200x) [l 4-3-5-24 F'11_120 x 108 F_1 5 2 (4000
i Tl g

4-122



q%‘ﬂ 4-3-5-26 F'12_60x103_2 E\ﬂj_l F % (200x)
S

PR ARARREABL] >~ b U S0 AR (105 X

~ T0pm) -

[l 4-3-5-25 F'12_60 x 1002 Eﬂj_l F % (200x) 1P

o PAEDS O
X 103_2 Eﬂj‘_2 =4 Q0 ﬁ%‘ﬂ 4-3-5-28 F'12_60 % 103_2 E\ﬂj’_z 3 (200x)
1) RIS

.l

[ 43530 F12_60x 10_4Ff_1# % (200x)
A

R

[l 4-3-5-32 F'12_60 x 10°_4 [ _2 # % (200x)
AR 3
B © PARCABI ] PSRRI (105 x 75um)

4-123



il 43536 ['1 2_60 x 10°_8 [4_2 £ (200%)

[ 4-3-5-35 F'12.60x 108 2 & % (200x) ST 5
FIH Fﬁ?}f 3@;ﬁ;§g;§;p |- |;J;E@J"—Ffﬁ@;ﬁ};ﬁflﬁﬁlﬁi/{(l1() x
87.5um)

.
"

q‘?ﬁ' 4-3-5-38 F'12.80x10°_2 E\ﬂj_l F % (200x)
NSt

T

i 4-3-5-40 F'12_80 x 10° 252 & % (200%)

[ 4-3-5-39 F12.80x 10242 & % (200x) R S
1) M © AL o — U S PR (142.5 ¢
105 ¢t m)

4-124



@'4354“"2 80><10 4Eﬂ]‘ 1ﬁFff (200x)
s

%’4354 F"280><103 4IEHj 2ﬁFEE (200x)
H

%’43545 Fro 80><103 SEﬁ 1#5&(200)()
HI%PJ

il 4-3-5-47 47 P12 80X 10" SEHJ’ 2% Qo)
Flvs

4-125

%1'43542 1280 10° 4IEHJ5 1 &% (200x)

1%&&]4731—*

%1'43544 112 80x 10’ 4|ﬁ Z#ﬁ (200x)
_R%RL—}V S

q%‘l' 4 3-5-46 F'12_80 x 103_8 E\ﬂj_l % (200x)
AR ST

%1'43548 Fl2_ 80><1038|EHJE 2 F % (200x)
_‘\%‘FLE/ A



qa1'43549 K 100x10 2E4]‘1¢F& (200x) [l 4-3-5-50 “4_100 x 10°_2 fj_1 % (200x)
s R S

¢ 10 X 10 2Eﬂj 2EE Q00 qa.'43552 -6 100x1032ﬁﬁ 2?'“i (200%)
FlY) m%‘rmy e

43553 < 100x103'4Eﬂj 1% % Qoo i 4-3-5-54 76_100 x 10°_4 Fj_ L7 % (000
H l’% PEfl ltjmy,{u

ﬁ%‘['43555 s 100)(103 4E3j 2 2 (200x)

@1'43556 & 100><1034Eﬁ 2 F % (Q00%)
{IEQ] RSN AVESE

4-126



qa1'43557 C00% 10 S | (200x) [l 4-3-5-58 ¢ 100x10_8]33j | (200x)
s R

i 43550 ¢ 100x 10, 8 I

%’43560 ¢ 100x103 SEﬁ 2F % (200%)
FlY) m%‘rmy e

ﬁ%ﬁ 43561 K 120x103 ZEJJ‘ ] =4 (ZOOX) %'43562 K 120x103 ZEHI‘ 1 &4 (200x)
{IEQ] SRR 5

@1'43564 e 120><1032Eﬁ 2ﬁ=fk (200x)
{IEQ] RSN AVESE

[l 4-3-5-63 "¢ 120)(103 ZEHJ‘ 2?Fft (200x)

4-127



ﬁ%\' 43565 ¢_120x 10°_4 E\jj_l % (200x)

©_120x 10 8 [_1 # % (00%)
19

X108 .2 % 5 (Q00%)
Flvs

3

[ 43571 ~4_120

4-128

q?ﬂ' 4-3-5-66 ¢_120x 10°_4 E\ﬂj_l =4 (200x)
B WSV

Tk

ﬁ%ﬁ' 4-3-5-68 ¢_120x 10°_4 E\ﬂj‘_Z =% (200x)
AR

[A 4-3-5-70 "6_120 x 10°_8 [55_1
R T

Al 4-3-5-72 76 _120 x 10°_8 [§_2 & % (200x)
RS



BEF T AP ARG S BRnE Y > R e b (] 4-3-5-10b) 2
5 Be(B] 4-3-5-12b)im e A5 % o & BRFRA b PR AT dmie 2. 3 P (B) 4-3-5-26
32+36+40) > % ¢ ] 4-3-5-10b £2 [B] 4-3-5-26 > 25 % s W iwmie B AR F
FUZ AR H o 254 Hk e 2 B & 343 B(F) 4-3-5-12b32 36 ~
40)

AT AL & s A e o Y rl’lﬁ‘\rl?,é’} BARTERY % s A
BESY > TRBINECEF DRG] A MR LFE T F AP RIL
s R R SR Pk T RN E A RN SRR oL

4-129



E’#ﬂﬂ‘~p— ’H
4L BP0 A RA R

HEA B fFoz A ANBAC o
TofE kTR AIFHY ANB-C
I tke D% o B 424 3 HheniRos iR
©5C W oA R A
bk B SRR A
A S
% 056cm S5 4 "B R 0.18 cm 58] cA~B~C %% R+k? > 53
R I AkP ArApE o B-E R

G D Feik ke 589 A Ferd 30-40

11 4% —‘J-.EL -7
VLJF

hoo W EITEE D %R 32.4cm

B % 68.5cm HEt oA EGVgEA EFE LD

2y 2

EREAR T o s PR R

A AR A T ]

D %A

TA G 10 B

cm A B F e @ S50 cm M R AR o gt s A C RARL &
7RG E A B C RADX R ATRIR LA -
AR oAWIRAEE 5 0 U B R TS 192m &+ 0 itk

BOOH R AKE 8 IMIALCHF -BENHFALLEENAFRCT

BfrD %5l cAfrCH s 2 & L /LBed > D
FRIABE o ARG RE O LR E -

PR R 2 T A ER(OB E) R BB LPR(T )T A
BERDAE QL LIPS dIT L AR AR DS B g BT
2SR AR AR A I E A R A K A
Heperph A d BD ¥ o 2ATT 3 BER R AR A A F0+ 2 -

Lol o, 33 =

Rk R AT F LR ERLT ERERMAS
D BETRB R T A SR SRR R R A
v H i Hp R R



() @R PELHERR2ZER

2gsEp 2006 F 06 P R 0 253 3EA4BE o ke 3
TEAR SR RET R 2 ANCoD BEHBRE BARLET Y ©

Kika [l ~ ZHB ) foe S BIP P o B4 0 R IR LW A
FFERM 2D 3EEY SARIIRFR P ARETHFD RF O
BERESRE FH 3 FHREALE P HEEARY BTN 0 T
BAzZ B me A e RN RAEF 2 AR REBLIF PRS2
A5 o

FARBEIEHFEF TR RETF P o %Nk
PEp 2RACEDRRTI2E - B8040 1042284 F
B RRBRVWER MREFESEMPUREEZEE - S FHRERER AR E

o

2 BRI 0 PIRT BB RE B R

i

C)FLFMIINEF ERIBRZLZF

I @2 Lgg 2 g RN p g NsFs o 2tBEpEp AR
95322243 EpEp B ERFE 729328 % P B E R
ZLEP 5015581 % DL REI S AR EARE RS 0 L ERE R
HATPRE A RRG R o

2. B LEiE N 2L 4 PFECPM gk B K 43T 139 ~ 219 ug/m’ 2 ¥
AR PEEL PMgiE B 9 43 143 ~241 pg/m® 2. fF > ® PMygik B &
B R ER a D T B rp o kb R R B o

3. ZLEPR COERSIL @I R a3pd i 98 &R 7l
A 2B COKRBELHS » 43 1.54~1.93ppm 2. B - F& 4~ 4
COFLREE REBLVER dIRAEL I BT o

4. HE P NOLGER R L& CORR R ARS A2 > 5 & NOE R & 3

5-2



dv o KAt 77 ~81 ppb 22 F o

908 #REY FE A2 {5px TSP kA& 442 6631 ~ 71.93
50.03~53.24 ¥ 38.50~40.16pug/m’ > ¥ B = %22 2 2 2 b 45585k PM o ik
B 4% 34,62 ~34.90 ~ 31.40 ~ 37.80 ¥ 31.60 ~ 33.8 Opg/m’ » T % B
IR PR PR S g e R T R o AR Ty s
OBERZEHH X~ S8BIAFE SH D F TR 2 SO,
ER L X5 147~19.6~104~10815.5~195% 113 ~17.6 ppb - @
COER L 95 1.54~1.8909~1.17~1.77 ~1.93 ¥ 0.8~1.88 ppm; Os
ER L X5 55.0~59.6247.1~49.5+ 51.2~54.6 7 53.4~57.6 ppb - NO,
ER A5 77.0~81.0 ~49.0 ~52.0 ~ 85.0 ~87.0 27 68.0 ~81.0 ppb o
IPR AN RIFETEEI R FRFLFTREE Y E
e o

08 & B St A BT ER kP » U[CI]~ [NOy]Z [POS ]k B $ A
BIEgFERGZE CH? M[CITER B~ > X5 763ueq/L o @ 5 &
WD R ER KT BB ERKEET 2 L[CI] - [NOJS]E [POS] > &
V[CITER 5 3% > % 89.6 ueq/L

08 £ R e s kY BT A AT BT kAR ¢ » U [Na' |2 [NH, ]
EREFHBEIF 2 [Na PERE[NH, TEAE A S5 5 64.3 peq/L
¥ 31.1 peg/L °

5-3



WRLRE AR AP R B TR A ERAE R 0 Bk
R SR VRS 2L SRR RS T LRI -
PRRERCHFAEE AR EA (S PR RFERS RSP

TH OB RFTRIF ST AT A AR LT A7

ﬂp /E ’é bt’ﬁié. o

L 7 &
CEVFEEHTIFAAEE AFI A AR E PR G
0 3

AR SNk R R R AR EFEE TR

B12_ 38 B 4o TSP ~PMo~ PM,s~CO~SO,~ & -k ¥ £33 (5 CI ~
NO* *NO*~ PO, ~SO/) > & a3+ (7 Na ~NH, ~K'~Mg> -~ Ca*) »
ERIZAEF I E - G AR

d NS PRAES P FREAEL e 5 B EHR Ao ¥
D056 th A = @ 5 & 58 b R OR o BRI T PR v AL R U
NEFAFFEF LA Zopke REARRFRIHE R

Eo B SRR AT P RB RO R



10.

11.

P pujg;ilzi 2

.A

ZFAR) @A HRAEELE 2R RO

ERH - fH BRIFEHREEERERT AARFLEF
AL L E SN R TR R S S )
BE AR IR TERLELN]I B A REFREEDS o
THEY IRORERI PN FERGIE L2 F r A Eiw’i%%:;
IHYE 2 NLERFPEFT AN EWN G ARTRER S NE
Ble AEZTHAZTEREFEND L ETHRLZD R ISTHREFD A
FEZW3BEEF G102 ERAM S PRI AREROEL -
FTiELea T

A E A B Rk AR f o R M e
PFFE SR WL AERARETRA

+

B d R SLAGT A kAN B B e R 20
FWELIEREPEFFIG 3 2k~ R A RE R Fapt

FR Atk AU R A TR SR BT R D
REH B E At AP F R F T Lk ko ]

gk R R H HRARERE TR

5-5



P2

—

l.

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

C R
C A RBERIZ TR

3 2(2006) 0 A X BAREER R EGTR — 00 T LR RS R S 0 AL
ORI ERTRE

2 v148(2005) > = F LB RIS R T L RAF A SR G AR R AR

ERIERH T L 7% 93-8 5L o

ZoMfa stk A CMRE S E (2003) HFERIFARERRELE 2SS m o 2
B b8 F—RARBER/ERDHFEAFTNE > T ¥L2 H ¢ Hixh me

pp.19-35 -

2 F B (2002) thA R IR G 2 L 2 — R R R X %Mﬁ LG
FrRR¥ L B €A FTF L 471% 91-6 5. 47p ©

F R RR006) s HAAIE LRI AR FER RS REERIZAY ALK 0 R
BE R AT RE

Hpo %P E 412348 (2002) £ LERRTCEESAEAFTT c R
WHITE RS L B2 TS E - P211-221 -

T RNIHE M RERI(2001) 5 FE R A PR AN oW A FER
BRfHiFmIHEL -5 1555 18-

ERAT R ~ BT (2000) F R AARERE ERRTEA 2 18 o SR E 26(3): 46-58 o
¥ 2 B (2002) 5 % E A 47-SAS/STAT & * 2 72 o I~ PR % > St o

P.419-488 -

M8~ 348 (2001) THR S8R g RFEFTREFHT R o FrRBEELR €145
Pk ET AT A7 % 89-1 5L o p.7-8, 21-30.

PR (2003) 2 7 LAg A S RAR B I em 2 R o B F HIE L T L%
PR e R~ 2 ovia s RS E (2002) € R A R RL B ¢ B
€9l & gim~ &€ > pp.175-187 -

FREFFI(2006) > ¥z X AT RALIED 2376 > TR FE R 6 Harh £ it
%_ o

EALEHETEEF L (1999) B~ P 3 HHE2F HFHRTRFLEPY - 7
ENEIE :'E“,% REFERFELR € XX HHFTE £ ®aeop.15-16,106-107, 125-127 -
BE T (1996) 4187 F RR G RERE EREET o S ERE 22(9):39-42 -

Alexander, S.A. and Palmer, C.J. (1999) Forest health monitoring in the United States:
first four years. Environ. monit. assess. 55: 267-277.

Burkman, W.G. and Hertel, GD. (1992) Forest health monitoring: a national program to
detect, evaluate and understand change. J. For. 90(9): 26-27.

Burkman, W.G,, Vissage, J.S., Hoffard, W.H., Starkey, D.A. and Bechtold, W.A. (1998)

Summary report: forest health monitoring in the South, 1993 and 1994. Resource Bulletin
SRS-32. Southern Research Station, Forest Service, U.S. Department of Agriculture.
pp-1-2.

Curtis, R.O., G. W. Clendenen and D. J. DeMars. 1981. A new stand simulator for coast
Douglas-fir: DFSIM user’s guide. USDA For. Serv. Gen. Tech. Rep. PNW-128.
Conkling, B.L. and Byers, GE. (1993) Forest health monitoring field methods guide.
Internal Report. U.S. Environmental Protection Agency, Las Vegas, NV.

Conkling, B.L., Hoover, C.M., Smith, W.D. and Palmer, C.J. (2002) Using forest health
monitoring data to integrate above and below ground carbon information. Environ. pollut.

—
> lm} 9 I

6-1



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

116: S221-S232.

Cumming A.B., Galvin, M.F., Rabaglia, R.J., Cumming, J.R. and Twardus, D.B. (2001)
Forest health monitoring protocol applied to roadside trees in Maryland. J. arboric. 27(3):
126-137.

Dwyer, J.P., Cutter, B.E. and Wetteroff, J.J. (1995) A dendrochronological study of black
and scarlet oak decline in the Missouri Ozarks. For. ecol. manage. 75:69-75.

Gertner, G. and Kohl, M. (1995) Correlated observer errors and their effects on survey
estimates of needle-leaf loss. For. Sci. 41(4): 758-776.

Innes, J.L.(1998) Role of diagnostic studies in forest monitoring programmes.
Chemosphere 36(4-5): 1025-1030.

Kohl, M., Innes, J. L. and Kaufmann, E. (1994) Reliability of differing densities of sample
grids used for the monitoring of forest condition in Europe. Environ. monit. assess.
29:201-220.

Koch, L., Rogers, P., Michelle, F., Atkins, D. and Spiegel, L. (2001) Wyoming forest
health report: a baseline assessment, 1995-1998. Rocky Mountain Research Station,
Forest Service, U.S. Department of Agriculture. pp.10-11, 48.

Larsen, D. R. and D. W. Hann. 1987. Height-diameter equations for seventeen tree species
in southwest Oregon. Forest Research Laboratory, Oregon State University, Corvallis.
Research Bulletin (49):1-16.

Leininger, T.D. (2002) Response of tree crown conditions to natural and induced
variations in Throughfall. In: Outcalt, Kenneth W., ed. Proceedings of the eleventh
biennial southern silivicultural research conference. Gen. Tech. SRS-48, NC: U.S.
Department of Agriculture, Forest Service, Southern Research Station. p.92-96.

Ling, K.A. and Ashmore, M.R. (1999) Influence of tree health in ground flora in the
Chiltern Beechwods, England. For. ecol. manage. 119:77-88.

Metzger J. M. and Oren, R. (2001) The effect of crown dimensions on transparency and
the assessment of tree health. Ecol. Appl 11(6): 1634-1640.

Miller-Weeks, M., Burkman, W. G., Twardus, D. and Mielke, M. (1994) Forest health in
the Northeastern United States. J. For. 92(7): 30-33.

Nash, B. L., Saunders, M. C., Miller, B. J., Bloom, C.A., Davis, D. D. and Skelly, J. M.
(1992) Forest health, an expert advisory system for assessing foliar and crown health of
selected northern hardwoods. Can. J. For. Res. 22(11): 1770-1775.

Parresol. B. R. 1992. Baldcypress height-diameter equations and their prediction
confidence intervals. Can. J. for. Res. (22):1429-1434.

Renaud, J. P. and Mauffette, Y. (1991) The relationships of crown dieback with
carbohydrate content and growth of sugar maple. Can. J. For. Res. 21(7): 1111-1118.
Rogers, P. (2002) Using forest health monitoring to assess aspen forest cover change in
the southern Rockies ecoregion. For. Eco. Manage. 155: 223-236.

Rogers, P., Atkins, D., Frank, M. and Parker, D. (2001) Forest health monitoring in the
interior west: a baseline summary of forest issues, 1996-1999. Gen. Tech. Rep.
RMRS-GTR-75. Rocky Mountain Research Station, in cooperation with USDA Forest
Service, State and Private Forestry, Regions 1-4. pp.4, 35.

Schreuder, H. T. and Czaplewski, R.L. (1993) Long-term strategy for the statistical design
of a forest health monitoring system. Environ. monit. assess. 27: 81-94.

Scott, C. T., Kohl, M. and Schnellbacher, H. J. (1999) A comparison of periodic and
annual forest surveys. For. Sci. 45(3): 433-451.

Smith, W.B. (2002) Forest inventory and analysis: a national inventory and monitoring
program. Environ. pollut. 116: S233-S242.

Stapanian, M.A., Cline S. P. and Cassell, D. L. (1997) Evaluation of a measurement
method for forest vegetation in a large-scale ecological survey. Environ. monit. assess. 45:
237-257.

Strand G.-H. (1996) Detection of observer bias in ongoing forest health monitoring

6-2



43.

44,

45.

46.

Iy

Eal ol S e

10.

11.

I

o

ISANRAE

~

programmes. Can. J. For. Res. 26:1692-1696.

USDA Forest Service (2002a) Forest Inventory and Analysis: tree crown condition
indicator. FIA Field Methods for Phase 3 Measurements, Crown Condition Classification.
<http://www.fia.fed.us/library. htm#Manuals>

USDA Forest Service (2002b) Summary of indicators sampled by the FIA phase 3
protocols. < http://www.nature.nps.gov/im/monitor/fhmindic.htm >

Wang, C. — H. and D.W. Hann. 1998. Height-diameter eauations for sixteen tree species in
the central western Willamette valley of Oregon. Oregon State University. Forest Research
Laboratory, Res. Pap.(51):1-7.

Walters, G. M. and McCarthy, B.C. (1997) Forest decline and tree mortality in a
Southeastern Ohio Oak-Hickory forest. Ohio J. Sci. 97(1): 5-9.

C EPESHRERLFT R

AR ¥L A € 1988 - - EHRF 5 -0zZo0= = A~ Ao

SRk E o 1975 o R e BB E o 5 o oA 2 30-44pp e

ET Rz <1936 SRR SRR bE SR 2N -

Bell, J.N.B. and Treshow, M. (ed.) (2002) Air pollution and plant life. John Wiley & Sons.
New York.

Daéssler, H.-G. and S. Bortitz, S. (ed.) (1988) Air pollution and its influence on vegetation:
causes, effects, prophylaxis, and therapy. [translator, Eva Katzer]. Kluwer Academic
Publishers. U.S. and Canada.

Guderian, R. (ed.) (1985) Air pollution by photochemical oxidants: formation, transport,
control, and effects on plants. Springer-Verlag. New York.

Jarvis, P.G. and T. A. Mansfield, T.A. (ed.) (1981) Stomatal physiology. Cambridge Univ.
Press. Cambridge, New York.

Johansen, D. A. 1940. Plant microtechnique. McGraw-Hill. New York.

Li, H.L. and Keng, H. 1994. PINACEAE In: Flora of Taiwan 2nd Ed. Vol (1): 567-581.
Editorial Committee of the Flora of Taiwan. 2nd Ed. National Taiwan University. Taipei,
R.O.C.

Schulze, E.-D., Lange, O.L. and Oren, R. (ed.) (1989) Forest decline and air pollution: a
study of spruce (Picea abies) on acid soils. Springer-Verlag. New York, Berlin.

Ziegler, E., Farquhar, GD. and Cowan, [.R. (ed.) (1987) Stomatal function. Stanford Univ.
Press. Stanford, Calif. U.S.

S ZFTAREPRZZ Z‘)Qﬁ%

IFFo R IR TEEIEBERELTF LI EREFEL LGB R
¢k IR B I AEFT T A7 2000 o

A SRR ATE AL > BT R F A ORI B 25 A £k
BEENLFET P B lﬁ@&i%w#ﬁpzﬂ s 1995 o
iﬁ%é%?@ﬁ%glﬁ% Wi 7 kB SR AR 4 > 2003 -

IR LA TE R ATiE 1 42 5 B 2k http:/gip.taneeb.gov.tw/ > 2007 ©
FREREE 4$ﬁ4éﬂﬂw7 - Eiﬁﬂaa % 151 #p: p.64 ~ 6721996 «

I:k,ﬂ’ll’@ﬁi’ 4131“34‘}“}11‘3@ 11’%:._:‘{4\:-;4’?'? z&ng 5Lz K _—’E;]:F‘iy’;bﬁﬁ?'ui
WF T € W v LB > p. 837 ~844 > 1996 -

P RE ﬁ‘&zu“% BE RiE it 2 F’?[ PR L AF A F T AT 1996 o

R ap HE S «3—/; P %K/{%BE-T—B- ) :,_;’fu = /?Jﬁxﬁ'i‘l’?ﬁ’;ﬁ Bleb2 A L7 2 725
EPA-84-1.102-03-02 » {7 scfedk 8t 3£ % > 1995 o

6-3



9.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

AR AN RRAE LT A GRS X F AN GRZEY  ALHh
PR LA E L FREE A 2001 o

;k’.i’gﬂ: ?ﬁfT\" ‘d;}____g;’rgégﬂﬁf—?i%'riﬁii%%ﬁ‘#g,ﬁgﬂi,‘;";_J._;_rfd":'g
5 AE A BT € 2 B IE > p.656 ~ 663 0 1998

A RSB RS BT F L2 0 BT 4E4 > NSC 78-0410-E009-005 >

=

LE O RBESLE A BE PEL L 338 > p97~1225 1985«
N S I T AT PO R T
NSC87-EPA-P-005-003 » {7 Fcfa ik 5 -3 % » 1998

MET s ARFFAFERIFTERGEHARP TS IR I i A 52
$BFT P 0 1996
Fghdo s RE S P LE 2 2 F bzt o LGy W48 8

FEE = 7 91 > 2004 o

MR AL JTHRE SR Rp i b 347 @187 % 15 % 18 >p85~92>
1998 -

wEE O PERRE RS ES Y BB AWFL  ALEie o R E
= %@z—*ﬁi%,s ’20040

BAA -1+ d 0 PRI FVPEFEIBIFPFLESLARAT S EEZFS
A I A1 FMFTE € 0 p.201~208 1993 -

Lonneman W.A.; Selia, R.L., and Meeks, S.A., Non-methane Organic Composition in the
Lincoln Tunnel, Environ. Sci. Technol., Vol.20, pp.790-802, 1986.

Lonneman W.A.; Kopczynski, S.L.; Darley, P.E., and Sutterfield, F.D., Hydrocarbon
Composition of Urban Air Pollution, Environ. Sci. Technol., Vol.8, pp.229-235, 1974.
Haerter A., Road Tunnel Air and the Environment, in Aerodynamics and Ventilation of
Vehicle Tunnel, edited by Alex Haerter, published by Elsevier Applied Science, London
and New York, 1991.

Touaty M. and Bonsang B., Hydrocarbon Emissions in a Highway Tunnel in the Paris area,
Atmospheric Environment, Vol.34, pp.985-996, 2000.

Duffy, B.L.; Nelson, P.F., Non-methane Exhaust Composition in the Sydney Harbour
Tunnel: a Focus on benzene and 1,3-butadiene, Atmospheric Environment, Vol.30,
pp.2759-2768, 1996.

Rogak S. N.; Green S. I. and Pott U, Use of Tracer Gas for Direct Calibration of
Emission- Factor Measurements in a Traffic Tunnel, Journal of Air and Waste Manage.
Assc., Vol.48, pp.545-552, 1998.

Goldsmith, J. R., and Friberg, L. T., Effects of Air Pollution on Human Health. Vol.II,
edited by A. C. Stern, Academic Press, NY, 1982.

6-4



e L TR OBR PP RETEF LD RIZREYRHE
AR E A Fer

-1



P 1 =t
A B
== 73| B| (Fagaceae) Castanopsis cuspidata var. carlesii
T f&%] (Lauraceae) Cinnamomum micranthum
» A f&%| (Lauraceae) Machilus thunbergii
[ g e FHEG [%[ (Ericaceae) Rhododendron ellipticum
P Z &1 E[ (Myrsinaceae) Myrsine sequinii
Cw
E F R Al (Styracaceae) Styrax suberifolia
= %, | B[ (Fagaceae) Castanopsis cuspidata var. carlesii
B G #8%| (Lauraceac) Daphniphyllum glaucescens ssp.

oldhamii var. oldhamii

AT

%] (Ebenaceae)

Diospyros morrisiana

D @ ([Fl%H= B

# 1100 m)

SN

R[] (Araliaceae)

Schefflera octophylla

R AR

=%| (Moraceae)

Ficus septica

CIE

““H5%] (Euphorbiaceae)

Glochidion acuminatum

= BRE 2 2GR KB Z] 0000 m)

N T UPE[ (Araliaceae) Schefflera octophylla
BH= PEE % 100 m
el Z & B| (Myrsinaceae) Ardisia sieboldii

B HEEA 200 m

WRE G )

7| E] (Fagaceae)

Limlia uraiana

HE = BREE 2] 300 m

AT

‘ %] (Ebenaceae)

Diospyros morrisiana

H= BEE 400 m

Zi R (Rosaceae)

Prunus phaeosticta

BE = BEEFF 500 m

ERECTE

‘ 5%E[ (Euphorbiaceae)

Glochidion acuminatum

= BEE 600 m

‘ 7 %| (Theaceae)

Gordonia axillaris

B BEEH 700 m

FE

| £+ %] (Elaeocarpaceae)

Elaeocarpus sylvestris

B HEEA 900 m

5y

| £+ %] (Elaeocarpaceae)

Elaeocarpus japonicus

R = BEEZ] 1000 m

PR

zZ &1 &[] (Myrsinaceae)

Myrsine sequinii

-2




ek= (IS LA BEMR

-3



Area(uS/cm*sec)

1200
y=21.37x+38.7

R*=10.9953 /
1000

. /

600 |
400
200
0
0 10 20 30 40 50
Conc.(ppm)
B 2-1 &S At REMR
Area(uS/cm*sec)
1000
y=17.58x - 39
R =0.9998
800 Wi
600
400
200 /
0
0 10 20 30 40 50 60
Conc.(ppm)
R 2-2 F S AT ER

-4



Area(uS/cm*sec)

500
y=9.528x - 17.52
R*=0.9992

400 |-

300 |

100 v

0
0 10 20 30 40 50 60
Conc. (ppm)
B 2-3 LTAREET AL kES

Area(uS/cm*sec)
350

y=5.978x - 11.02
300 | R*=10.9998

250 //
200

150 |

100 |

50

0 10 20 30 40 50 60

Conc. (ppm)

1B 2-4 LA AT B A

-5



Area(uS/cm*sec)

500
y=8.49x - 15.4
R*=0.9996
400
300 /
200
100
0
10 20 30 40 50 60
Conc. (ppm)
R 2-5 AR AT kB M
Area(uS/cm*sec)
250
y=3.977x - 4.11
R>=0.9989
200
150
100
50
0
0 10 20 30 40 20 50
Conc. (ppm)

Wl 2-6 FARATIARS AT BB M

-6



Area(uS/cm*sec)

600
y=11.282x - 19.38
R*=0.9998
500
400
300
200
100
0
10 20 30 40 50 60
Conc. (ppm)
B 2-7 FRERAEG AT R ESR
Area(uS/cm*sec)
400
y=6.5817x - 2.2288
R”=10.9998
300 /
200
100 /
0
10 20 30 40 50 60
Conc. (ppm)

TR 2-8 4TS AT R E M

-7



40

30

20

10

Area(uS/cm*sec)

y=0.7781x +4.7933

R>=0.9969 /

0 10 20 30 40 50
Conc. (ppm)
TR 2-9 4REES ST E S
Area(uS/cm*sec)
15
y=0.3361x + 0.4747
R?=0.9953
12 +
9
6 L
3 L
0
0 10 20 30 40 50

Conc. (ppm)

W 2-10 AR AT A 352 i R A

-8



Area(uS/cm*sec)

120
y=1.9756x +7.7961

R*=10.997
100 /

. —

60

40 /

20

Conc.

MR 2-11 4eapT AT B M

Area(uS/cm*sec)

500
y=7.4409x + 26.086

R*=0.9941

400

300

200

100

0 10 20 30 40 50
Conc. (ppm)

W 2-12 4TAES A BB A

-9



Area(uS/cm*sec)

250

200

150

100

50

y =4.2104x - 0.5429

fff-10

R® =0.9948
(
10 20 30 40 50
Conc. (ppm)
TR 2-13 4 At RESR

60



G- SR SR RN )

frf-11



Na'(mg/L)

NH, " (mg/L)

12.00

10.00

8.00

6.00

4.00

2.00

0.00

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00

10 11 12 13 14 15

R 3-1 Na'dgs 247 % 41§

UCL

(.65
0.52

———-UWL
LCL

—l—EJ [’}}‘

10 11 12 13 14 15

R 32 NHy &3 A 47 # 4/ B

frf-12



K'(mg/L)

Ca>(mg/L)

0.80

0.60

0.40

0.20

0.00

5.00

4.50

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

i 0.20

Eg 4

i 3-3 K'dg—+ A 45 ¢ 4Bl

1.77

- .99

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
= #c

B 3-4  Ca’ S 445 E 4 H

frf-13



Mg**(mg/L)

Cli(mg/L)

3.50

3.00

250

UCL
- ——-UWL
LCL

2.00

1.50 ¢

—l—EJ [’}}‘

1.00 0.98

0.50 |

0.00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ES 4

R 3-S5 Mg EEF A 47 E IR

20.00

18.00

16.00

14.00

12.00

._.
e
=
S

300 | 8.62

6.00
5.24

4.00
3.38

2.00

0.00

‘it B 3-6 Clags 247 ¢ 41§

fr-14



NO,(mg/L)

NO;(mg/L)

3.50

3.00

2.50

2.00

1.50

1.00 |

0.75
0.50 |

0.00

W 3-7 NOS#EF A 45 % 41

18.00

16.00 |

14.00

12.00

UCL
10.00 | -
LCL

8.00

—l—EJ [’}}‘

6.00

4.00 =t

2.00

0.00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Egd

IR 3-8 NOS#E+ A 45 % $1 ]

fif-15



PO,*(mg/L)

S04 (mg/L)

25.00

20.00

15.00

10.00

5.00

0.00

25.00

20.00

15.00

10.00

5.00

0.00

11.58

6.05

8 9 10 11 12 13 14 15
Egd

B 3-9 PO, S 445 F 4B

UCL

11.03

0.61
5.37

3.44

———-UWL
LCL

—

8 9 10 11 12 13 14 15
Egd

B 3-10 SO 3+ 4 47 # F1 8

fr-16



2 RTRETSE

fi¥-17



58 Pl i ¥ =
B R % ek (TSP) BN - 70 o .
L ENO I GRS V)
i ol E LAk (yum) 2 BEHE|p THE A - - 7 — .
(PMIO) _:.L‘IJE[},:IE_ /,Lg/ﬂls(/f%‘;(}'u/_‘_’_"%é‘x)
£ T 5 Ed
=N . -
- F S0 pEBE — oom (MAERF F AL )
£ I aiE O=
S F (NOY) opE L a0 - I (MALERT & A 2 )
- F L § 2 PRrvn Oz ppm i 3 2_

- F ta (COo)

N

X}

NI

ppm (R A LR P HF A 2 - )

T e E

|

O]O]==[ " O]O]|O]O|O] *

6.5 B Ak AHE A2 -
L5 (0s) I REImaE oF ppm (R A ERF H A 2 - )
& (Pb) P - -0 |ug w (RS E AR

ﬁFjﬁ%t * 1ppm=1000ppb
ORI TR

fi-18




T CHRARBERIDARP Z

fr-19



A 5-1 HAREEZRIAAAP £

I

i i
% || A 1|
AR AR R i R
A el e | E R
[ FI{ [ | B A
W@ # | B | ()] ()| ()| ()| (%) i

ff-20




(LR AR IS F Lt

frf-21



Ji

(=X

HeELFLEALET B
TELRE RS HIRL RN RET R Y ERAP TR

(3/3)) 2#=FFHE 5227 4 ¢4

4

ERERA 98 EDLH " 8p (&8I ) =10 004

4

fRy B A ERE
VAR T E BlALH
VA IR e R ETNE

v R

el FhLEA P5I8 2
Bz o | Lg#EPAI P51 FRp | kP F R
e~ § 9“5§’$i“ TN Y I S W LIS
P iE RS A A
?I#;'—: L
2.3%3*’% “i%ﬂfﬁs“;fﬁ‘ ""%* A s R | EH L RN F T
Bl E R RIS (10m,; AR E R 4 125 &7
’Lfﬂ'i‘?f’:i'%lﬁi% BEARL BB | T o
1pRET R F'“‘”v“%rlw’w}mﬂaliw
W R 2 ARET R ER Y
I o
3R E Y UL FBRERIAITR 2 [ 2 E L FIRLEBA 0 A
AP M F AT HAHAF |15 &m0 A FIR s A
SRR N T IR L AT | K AT A FRBEETAAR
BAYRRERIPT URFELEFG | B -
< F BRBIEE LR ERPFADH
TR RS T VLR BB AR B E
Bl R Fle A 1-17~18 F ¢ 1
Fg Tkt rsap R hESNZE
B R REFO FRERERNE
Mo brERi R AR
s ECCEERY SN -TE NS ENE ¥ 12
T HE2EE EE{\/AF&;‘—;‘mG\W’lEP
®iEpE & Bk Hp enE R e
mlF g R 2@&#%5%%#@%@*%& TR R AT 2
2 .
3D F 7 BRI D %7 e 5] bl g o

fif-22



44 F2H 2R EEHELT R | A2 EBY R KE
IL? \]%:‘;i\%’-{:co
Gl FAE |5 FAE B s 9T &R -

» frdp 96 ~ 97 ~ 98

6 kA S § T R A ER
pES K’l‘%.ﬁ‘;l ;; Tﬁ_i" TN

THEZFEFRETEE
’%’.‘ K’—]»b"—\l“ o

7. % “%ﬂ%%ﬁﬁﬁﬁ;%ﬁ’%u % CO 12 ppm 4 7% 2 ¢ > 4
ppm & pbﬁf’éw'lﬂr"lﬁw 73 % i ppb & o
oF T LR R RE & R L
P2 giE e
A e im%ﬁgf%@%Q%Mﬁé%%? Bt H kAR L AP TR
A S FEARABRB L PPEREVAFTYME | 2P EHF > wE KT
i i dOREE A ko F R R A A KRE R | E o
F 2L RRAHOERF Y B kIR L A
BAFF TR P ZAES > s BT
RS S
~ lLAZ-F e 271 % 3ﬂ’#§ﬂﬁré o F oo
ks MALE KT RTINS B A
LN F ok E L ATR iﬁ%ﬁ#ﬁ%%
B ARGHFRI Y LS TG E o
i 18

AP R SE 2 P E R
2P EAMF > hwiERE

JB o

3 AL MR A R
}3:4:'_/? Z‘ﬁ‘plﬁ J
PR o R A1aEGR o

*##9‘*ﬁﬂlk
BIIE P 2 B

%A C2DRRBE2E
p LR e FRA R B BB
Mg e RETR

l3F 287 = & RO 727 TR &
AFIRD LgE B ari 2 § A
LR HEEFRS i kP F e
FEP AT FETRZSRPE? A
FIMRBETR 1 v Q8§ ¢
IR L Po2R W AFLFRIE
AR BE 3 o

AT R AR 2 P K E R
2P EHE - iR E
JB o

23R4 2 FIU R 9 B 0 WE R Bl E W AR
ERAZEEBRBYI R TR KRR
L@ 2hrd B sa»’@mg%i@%
% ﬁém LIRS ne VAR B

B

a»‘,i
ﬂn—

TR ET U EY E
B AR RAERAS

3”12 iy 5 '—‘}.“L”EI’J‘/\JJ’}/
IELQ’SPF\7/}E&J°—T-F\‘§"(:F1
PR BN RET RPN 20k
K e

o 45 a5 %E} Jl;/d,-%/lg_gv
eg\’P\L}}E}iJ?—j’-n}J‘ PRI
EARLEN A RIET RPN
L/}EE.J"

frf-23




R 5 @
Aok
i

+/, LU
R
a=E

LI MEFFTERMESET AR IA |k o
B 100 & b & AR BE S5 P P o

2.7 Mo AT TN IR A o AT | Rz A dp A R RN A o
dp et ?

3FMAFEL T A (B 25 % | TRI (A2 D, 25
PERBKET D Brran Fl i d o ,}Efiﬁi:mtb ST I I S 3
riFd T g A j‘ﬁ\ﬂﬁ“:‘"?’é‘ﬁggﬁig BAcm® D w2 g g F

| ﬁ-’?u}wmgtm v oM P RER L 2 D

| PEFTRE /EJ@?‘F%’J FTR o T
ﬁﬁﬁ%ﬁ%*@@ﬁiﬁﬁ—&%
PR RR g AL e B B3R T R
ERIE -

4] ST RIS -

IR
i

)

=

R

& R e

{7

FE
R

=

[t
o Dy
=}

f

LA dkigre w33 & [2 0 B vad =+
EF R LR b D LR
pIRAE (EE B /:‘E_L@LU;‘L"%‘}%@%”}; p
MIBEBERZ 2P 2 FAET ETH
R RS e s !
Wbz 3 A1 ARE BB TR
BN AT A AR -

£

}E&gﬁ-j’ﬁ = ‘I'%F"é o

2HFF B FEREFERF LR AR
Fo s B BRIk A4 0 Y
le EFERTRE T I RE AR
2T ORpES B PRS0 L %
2EREFHLFR -

3.3 2 p P1-1~P1-2~P1-3~P1-6~P2-1 ~
P3-14 ~ P4-24 -~ P4 42 5 Mg S ?{‘EF
Jlf\’ ,_l_ngi—?- =~ I °

LRAER G T o

4P1-7 Fw BEp Tl pohgr d o B2l R
BN NN R S A T
LER S URES S E RS S & &
* Oy - "%)—(\‘.%\,3\ o

* P1-7 = '?%iiig‘ I/Q 33:;;
Ty A B o T
£ P LR R
£ o RBERER WY

'{.:F)%J"
5P4-60 7 &35 B EFTRE L P AR 4-34-1 &4
MZf S Faomig i 38, IDE -

%V jﬁgé\: Ar it “f‘]”"riﬁ AR
E ERR S SRS R SR EE
o EARE LG BF IR
FORIPFFIRRERERITED 2 R S L
@Pwriﬁiak% A B 2] 8
MiEEFT

fif-24




6.P5-4 5 M5 SEBEP AL THTY | CARREFEREL > %
ZEARNLASILS AAHBR TR | E 2R EAL AT D
T 7

:
ﬁiwifi%ﬁﬁﬁzﬁlbﬁﬂé f S FFEE o
. :

Iﬁfﬁfﬁ [t P S R T R
FIELEE > T RH et fT o

il

7P54§38+FE«£& BEFRZ I AL S >R EE S O G
,L_%}&;?Q;qu. Emifﬁﬁ*;g;l‘} 3 21 .E,\"Lraﬂlﬁﬂzif)%\ v b 4-3-2-2 &
SR ARAETTRIZIED AEEERE [N ETT o
HERE IR P EBRBERNE S
DL 2 E R E Y BT
e sk o

SZRArHRET P LZEREF A T L | 2 WP RFL A Lo
i KBRE ORI P -

0. E R AL b 54 § A - wf -

o EERFPTRIFEVUFECELEZF ALY | 2P RIFLE P H L
—11/?‘3‘!" /}E}iif/é_}f ﬁ*gt&_wmﬁ 2:13"'1?:)?*1%;/5

Eoa A EREEIPAAEFEE SN E

4=

PRI R S UpR o ERTHL T
vy AR e 3 4k

RS
(=) AL FPLE  E B GRELALL 0
ALY - HB B o
(Z) P MASLEHFLFERE RIS MDY AR
R AT R B

fr-25



S B AES R B § BB

fif-26



Ji

14

4

4

EERACE S

(3/3), %

PAFELFAALEY BHY

ESER 1 P P Rl

P EEAE R

CELAEFIVEY RFL RS

P 08 117 30 (R#-) + = 09304

AT | ;}'% A E""S%:A% o l—» il“
CHGDR AR T EA TER LR
~edk L R
“FELREENAARAL
Z2HHE > 2L A PEIL A5

IR o
fr e+ F
R iE
EL g

Lﬂﬁéﬁﬁﬁ%%ﬁﬁyiﬂ’Pﬁ
e rHpRIEL Y o FBEH [ EA D
WA RAVER TS G S B
el it o Aok W
B X ol RSP RCE IR S LR = S
TG FRAIEFSOLE SRR
P % F1 % gt o

ARNCRVES Ry

AE RS R g et
Ble 4e 2 HpRERA P 4o
pagel-16 #777 > Kk pr i &2
B pBER- R o

2% FREIRHIF S AFER SR
FoBFZEIRY TR A
AEEBTIOE SR 0 & kdok iR

RN § o 4 T LREF G

ﬁﬁﬁ%@?ﬂ,L$g§%

> om

%ﬁiﬁﬁL AkG e
EEAAY %ﬁ%ﬁ&k%
Hy rﬂ% ‘?‘ '}‘ ’ J;'p f,‘?-g

ﬂ’ 4 F’&mq_iri 1‘57)?’-‘47’/%:%&
i_g- ’\ai‘%_ T FEE o

(
&
=

o

fr-27




HE LFEF - OREF-&£ @R 2 5| O 4 F0f
Rk T gk ER(IF)OEFR : % 95 1 | @2 BAF 4] "F ° 4= page 5-5
F e BRREEFF L FRLOPI-H:3kE | OO0 :wg“w“ T
e R 0 1985, .. [FxE® > 1985) s me |43 TF, e ur s M35
léﬁﬁﬁk,ﬁﬁii 1996 #. .. [
» 1996 & J[HrfF 40 1996 & | %+
?)ﬁk’i%“i;ﬂ%
% 1Pl F3 L5 —>a(5#k% 6
)
2.2k W 1-2-1-1 2 5% > 2 &R/ | © RFH1-2-1-1 #I%
1-2-1-2€ % -
3. FlHE* & A ﬁ%fi#\%?—i“,f? H o AW ALE A A3
A I NN N NN : I T o 5
F DA (blhe D EEAR
PP Atk AR Y R
WEFE P )R A
apFHRA
4,323k % 4 8 ﬁSOZé«ﬂw‘;ﬁ‘ LI = 3 N R
RGP Y RRATEE RE -
5.P4-95 Blehiz ¥ & 3F > FE# - SRR E B
6.D % A Bch Men L T2 D6 EFREF | - F A koD FAEKE MO
e — ko T ko] BRALR A > D056
R Ao
7.P4> P36 ~P1-18 pFR&F & & - 3%k o PERF e i3t i - R Ae
pagel-18
8. P4-95 Uk TRUGE NG 0
* v FTEAER CHFREERREBBELF | AT OEE T RED D
RS S AREZFAE S R B RRF R | HiREERIRPAHS - 1S
iF e e w2 QR 2P R | DR R it TR
i W BERE O R R L 2 | RPELTEFE RYPIRT B0
BEE > TR M P 51 TR B G fé*%‘“”‘fé*i;if?o}ﬂ%’i
NREHmIYLE-BP xv;z?]?ﬁgﬁf%mf" B3 i«f;'ﬁ”/%)i{@?
EXN i%ﬁvmﬁl‘%l H AL
TR E -
X T 01 FEY FRENTHBEBERET R | ZHIFT B X T
1 FoERBEFZREGY > mEEy I B enip B o B oenE
FRR Pig Pom R R IRT Gk G
Fr BREGH > AkdrSk e §
BlFOEILE R P o
#H ;’«"iﬁ%%ﬁ%ﬁ’?
Fi* Loz pRe S AR
gt o

fr-28




fr-29

e AFTERGEoRHIERPRE AL | EETRHEAE G 0 &
T EN% @%SE%ﬁ&&»’ﬁ;?m%&ﬁ EELADET  MFRE
LI - B ErERARTH A %ﬁi“ﬁ]ﬁ&ﬁﬁﬂﬁ
#L KA = & EOplo FIA R Z RIS | A MR ERTE A G 6
B A AR EIA B B | TR E o B F R
IR (e e 7002 50 T R G I | AT 2R A
ORISR R R ERBRAREE RO AR -
R BIER & 0 2 sk o
C g kg
LA AFLFPAE ARG LIELLPHS B > 2 @ 3]
e R s H 3 #&M@aé—’:ﬁ o TR
2. BIp £ NF H 9 BEFANGFAEEL ¥R AT oo A
N e ﬂﬁﬁﬁﬁﬂ*%%




