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Evaluate the Environmental Impact of the Syueshan

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 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 Pin-Lin 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
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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.
The results of this year monitoring are revealed that almost all trees are
normal, except 1 tree (No D032) ranked as un-healthy and 1tree (No D122)
ranked as health-declined. Besides, almost all sampled leaves are revealed
with normal feature without any phenomenon of chemical damage, except
leaves from one sampled tree (No D056), which shows 1~2 sponge cells inside a
stoma with swelling size. 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,y, CO, NO,, and SO, were increasing
with the increasing flow rate of traveling vehicles, especially on weekends or
February. The pH value of the acid deposition was ranged from 4.6 to 5.8.
The anion concentrations of [C1], [NO5] and [SO,”] in the acid deposition were
between 0.35- 2.20, 0.24 - 1.70 and 0.1 - 0.78 mg/L.. Whereas, the cation
concentrations of [Na'], [K'] and [Ca*'] in the acid deposition were between
0.78-2.67,0.12 —2.88 and 0.06 — 1.69 mg/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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3% 25 (Kohl et al., 1994)- 2 B p 1990 & A3 4|374p k2 £ B ac X eng
LZod R FEREBH L PR RERE BB CRERR EFR T
B2 AERSATR D VAL BFRBEEAAEFL S R AL G
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Palmer 1999) - £ W % 1999 & - +kix#E & p(forest health monitoring,
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¢ T kg FHM B~k 3 ot AR R IR R 32> 5 it FIA o33 4 5
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(Dust) #[2 % i »2000] - BIp 2658 ¥4 501 R3¢ 58 Tt
FEZFAFABAIT oo X FREEETENZTFAEEZHE[HN
Foo1989] [# i< > 1993] ~ ¥ FH A ERE TN - F Cp2 TR
Sk s 1996]8 B B R TS F R TERE [ % > 1998] ¢ 47
LoD AR TEY R AASPORRTFEEINE R FHREY S
~10 B EFERAZZTFIALSF THAMEET PR FAF
EdEFEIE RN 3P RPEINR BN RETEN L BN
2 ERE -
FEP ML AR AREELZF ST Y AR -
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I+ 1970 87 1982 & hd & B % 47 01 > £ B Lincoln ' ¢ — § 4T 35
ER AW LG 1562 658ppm > § § b Tk R A W L 242 £ 6.29 ppm ©
Haerter [1991]R145 &1 - S 2 grigig - § PR &R 5 43 20 ~ 100 ppm B -
@ Touaty % A [Touaty, et al., 1996] & 1996 & *t = K #7i& {7 7%= 3§ &2 Duffy
% 4 [Duffy, et al.,, 1996]% 1996 & >+ = # Harbour "4if #ri& (Tci7 7 » %
Rogak ¥ * [Rogak, et al., 1998]>" 1998 & # 4r £ + 2 Cassiar g ip #73& {7 2.
Lo SR P 2 A A B B SR (deiT g R S ) SEST R 4 o

FRUMEL hEBS G095 L 2? B FREmAH1 v gy
EW R LT 2 B f BAHEA[EI B 0 1995] 0 4ok 12-1-1577% » 4 R3]
PARFIER/EFREGTLIEHE FAHA RS S TSPERE 53
mg/m® ; SO,k A& 4 43 1.01 ~ 1.21 ppm ; NOGE R 4 4 *511.35 ~ 14.10
ppm ; @ COJk & B 5 435555 ~60.8 ppmfF o d p 7 dv> § 58 3 kR 2 &
FEAEFEI R RS gREFRGHFR LS AP EED O
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T ’%%ﬁ%ﬁ_%i?[i’ﬁ#‘ »1985]« ¥ BEF <P 3G S AEHEEP T
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5 % % [Goldsmith and Friberg, 1982] » ¥ 13 & T & &2 ki SR & *
1996# 2 & 5 » 45 11SO; ENOE i * A kKt S B2 54 [ T
1996] [HRif 4/ > 1996] o @ % Fad " T 4 £ 3 3 > BA ot 3P 977 2 dk i
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SBEY ogEd cpps

TSP(g/s) 1.64 2.8 2.01

. SO, (g/s) 1.64 228 2.00
g 2

#xi( NO,(g/s) 8.98 12.02 10.56

CO(g/s) 36.11 54.90 48.22

27 EQ) Q(cms) 520 840 760

TSP(ug/m’) 3000 3000 3000

e SO,(ppm) 121 1.04 1.01
i 2

B BEERO (5 hpm) 14.10 11.69 1135

CO(ppm) 60.76 57.19 55.51

R 7 2 F F 2l b2 X 58K ~CO-NOZ VI (it L&) %
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B SRR T 2 0 R (0.38 ~ 0.46 ppm)Apis » » B A ¥ EHE 0 £ AL A
LB ) RS- T O

Eoo wERRaE ) Ch 2 OPIEEIR Y OGE 7R P G S Ao @) 1-3-2-3 Ao 0 {8
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S ulEgE ot R PIBERY EFE R RE S AR 1343 3
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#1341 ZLgpd &0 2545 ERER

e #i B
BKGE T A Y] A hoF if U s 7
HiE T W Wb xb WOh YoMk i
3 343" 543" 53.8" 454"
PMio(e/m™) 571 36,5y (437~63.7)° (52.5~552) (417 ~49.7)° 209
CO(ppm) 0.46" ) 0.64" . 0.63" ) 0.58"" ) 0.16 )
pp (038 ~0.54)" (0.61 ~0.71)" (0.56 ~0.68)" (0.47~0.68)" (0.11 ~0.24)
SO4(ppb) 1.04" 0.94" 1.03" 1.08" 1277
2APPY) 0,92 ~ 1.12)" (0.88~0.98)" (0.95~1.16)" (1.01~122)" (1.03 ~1.45)
NO(ppb) 3.96" ) 1.017 ) 1.577 ) 1.33" ) 4.95" )
pp (236 ~5.25) (0.94~1.15) (1.03~2.13)" (0.83~1.73)" (4.31~7.71)
NOA(ppb) 7.07" ) 3317 ) 4.50" ) 3.78™" ) 28.24" )
2PPY) (5,60 ~ 8.63)" (3.14~3.36) (3.62~532)" (2.89~4.89)" (22.91 ~33.52)
11.03" 433" 6.07" 5117 33.197

*

NO«(ppb) (8.05 ~ 13.88)" (4.09 ~4.59)" (4.65~7.45)" (3.72~6.62) (26.81 ~39.82)

LR A TR R *AE B w2 kR PR

AT NRFAFERT R

AFETEBEEEFrA T 2R 3FLFERTR > SO kR 5 3.00
ppb ~ COjk & 5 0.31 ppm ~ NO=jk & 5 2.09 ppb ~ NO,sk A 5 1.33
ppbZ% NOx:rk B 5 3.41 ppb © 4-Bl1-4-1-1 > #75 o
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30 1
%20 |
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0.0 [ ]
SO2(ppb) CO(ppm) NO(ppb) NO2(ppb) NOx(ppb)

Ty
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E
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TR Rk Mk

R g % £ (ly/min)
5 <0.4
i 0.41t00.8
% >0.8

% 1-5-1-3 v X2 BEZRTG

- F %= % %= F S r %
F T iop B R 53 v % v
Z T Bk iE (m/s) 8.1 6.9 8.3 5.5
R D D C C
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BB NI e RS Y AR A RE S S NO.IYNO.2-NO.3
2 NO4(# ~ B % 50cm) » A% B 5 B QN 4 %2 200 ppb NOx A2 NO.1 &
A% % ~ 100 ppb NOx &JZ NO2 i+ a X ~NO3 i A- % » 2 3R NO4
P A BEERNO2EADRFEF b bR 2 P R &35 A o AT
brd 35 0.l c P AKEIHES Y 2EAEY X2 TR FAAR
(48 & ok peFpiE = 1:1:18) BT - aF g THFE N7 24 SO A
e B M ER20~30um 2 v e B oo B AL APk

B R RS L B R AR TR -

#3-51-1 » PR ERZREF AP AIE- o9 A (NO.2)

H i~ ! ppm
Al
NO/CO/SO, (1) 0.5/25/0.25 0.5/25/0.25 0.5/25/0.25
NO/CO/SO, (2) 1/50/0.5 1/50/0.5 1/50/0.5
NO/CO/SO, (3) 2/100/1 2/100/1 2/100/1
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RSN RE - BERTESSRE CNOER AR ZEM ) AT B
CEMVERRGHE o NEFR KR o R 9*“97ﬁ1§if§u%)§ﬁﬁipﬂ kg
gk 5 @ O3 BR 96 £ 97 & & ouib iR fEPERE 0 A E R
Mow FHIp2 FTLE VR AT EME R LR -
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|

o

BRI LER DR RS AP ERG K SRR

% 4-3-3-7 96 & % -

#4-3-3-8 96 F %= FEL RIS RS RAL I

LERIBFS AP IRRZ R

B % | o@1 R A2
SO,(ppb) | 14.5 13.8 12.4
CO(ppm) | 1.30 0.60 0.78
NO(ppb) | 50.0 45.0 20.0
NO,(ppb) | 10.0 20.0 15.0
NOx(ppb) | 60.0 67.0 35.0
Os(ppb) | 68.3 65.4 64.6

EY R | o@91 % A2
SO, (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
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#4339 96 EF=F LT RES LA ER 2 VR

EX R (o891 %| A2
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 53.6 449

# 4-3-3-10 96 # 5w £ £ T RIBLF A kR 2V i

TAR| SR bE |2
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
O5(ppb) 25.6 42.6 54.2

#.4-33-11 97 &% - T LEZRIBS AP ER 2\

EXR| o8B w |2
SO,(ppb) | 15.6 11.5 9.8
CO(ppm) | 1.6 0.8 0.69
NO(ppb) | 46 38 27
NO(ppb) | 15 18 13
NOx(ppb) | 61 56 40
Os(ppb) | 62.6 58.9 56.1
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% 4-3-3-12 97 & % - £ & T plEhiE A bk B 2 i

BEXw®R| oW1 % | A2
SOu(ppb) | 166 13.7 10.9
CO(ppm) | 1.98 1.86 161
NO(ppb) | 85 81 40
NOJ(ppb) | 16 13 18
NOx(ppb) | 101 94 58
Os(ppb) | 61.8 55.6 50.4

% 43313 97T E 5= FLERIBFLFERZ VR

YR o8P ER | A

SO,(ppb) | 14.1 11.8 9.8
CO(ppm) | 1.25 1.67 1.44
NO(ppb) 72 76 36
NOy(ppb) | 14 11 17
NOx(ppb) 94 87 53
O;(ppb) 54.9 53.1 47.6

%433-14 97 &% FLERIRFTAFERZ VR

TEHR| oFWPR | A2
SO,(ppb) | 13.8 10.06 9.2
CO(ppm) | 1.19 1.63 1.32
NO(ppb) | 73 73 33
NO»(ppb) | 13 10 15
NOx(ppb) | 89 83 50
Os(ppb) | 52.4 52.31 45.9
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NOx(ppb)

7k & (ppb)
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J& & (ppb)
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B 4-3-3-9 O3 & £ k& R
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ClI'~NO; *NO, ~PO, *~ SO, » 2 ar3 L B (7 Na ~NH, ~ K"~ Mg*" ~
Ca™")» #7i& * tk B33 & +5 % (lon Chromatography, IC) » F 4 &2 # 4] & %] %
Metrohm Inc.22 Model 761 compact IC » ¥ & 47 #7i& = & & 5 > dokitdk— 97
FoF AR S T AL ARATEELITERFZ Efov e £
Fhr06F RS- FDre FHREITERS - Ffor = T4t gD
FoNEERL I ERFZFfSeE o B T ERF - Ffrkh - T4

1 Ll ﬁ?{ o

4-1 KT ERAMFEE

AE 2 UREI R RIOA e T2 BB I ER > A SRS S
VT ERS=ZEfehr > F4er 96 RS- D5 FHIEZ 97T 2R 5
~ E4e¥ = Fhe o 4ok 4-3-4-1 1 4 4-3-4-2 2 B 4-3-4-1 T ] 4-3-4-6
Bt od ARITERSZF(RE)F2 kP A3 kR V F4
7[NO; 2 [POS kRS E 8 At kR 53 » 29 U[NOYER 5 o
g% 136mg/ls B = 5 [POS] > 9 113 mg/L e 97 & & % F (# F )t
ARSI ¢ 5 A U[POSER S B4 0 95 2.09mg/L > [NO;s ]2 [NO, |3k
BAENE 1.97mg/L 2 1.64mg/Lem D% 97 # &% = (% Z)pF2
Bacokd BT kR kAR FET - RBEZ IR DRI ERLY
F 72 5 [CI'S[NOy]% [NOsT» 2 @ [CIE & & B % > % 5 3.35mg/L; [NO;]
BINOSER A %% 1.95mg/L 2 1.68mg/Le 97 £ B $w & (M E)pEFLE
B3 kR [CI]~[NOs]% [NO ]S 35 kR KB » e U[CITER & B >
$ 5 2806 mg/L; @ [NOJ]E[NOJERE %5 1.85mg/L 2 1.81 mg/L -
AERIEHPEFIEREF NI ERPIELEE CHERFT N D LRE D R

&

S

27 2 i ) A= - /"—{1’ _H = 27 ;2‘
TR WP F ST B P
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% 4-3-4-1

AFRKEREFERPRES

ZpIE P I3+ (mg/L)

ERIEY pH | CI' | NO, | NOy | PO, SO~
96 # % - F(%) | 54 | 035 | 024 | 047 | 0.33 0.12
9% &% -%(%)| 5 187 | 0.5 | 1.34 | 231 0.78
9% # % =%(%)| 56 | 038 | 046 | 0.89 | 0.66 0.6
96 # 5w F(F) | 5.8 | 088 | 0.67 | 1.12 | 0.88 0.63
97 #% - %(%)| 56 | 147 | 1.01 | 197 | 0.57 1.06
97 # %= %(%)| 49 | 202 | 1.7 | 1.88 | 2.18 |ND(=0.10)
97 # % =%(%) | 52 | 096 | 083 | 1.36 | 1.13 0.58
07 # 5w F(#) | 53 | 1.56 | 1.64 | 1.97 | 2.09 0.64

#4342 DRMEEFERRFESS
5 pIE P I 41+ (mg/L)

ZRIEY pH | CI' | NO, | NOy | PO, SO~
97 # % - F(%) | 53 | 3.11 | 1.74 | 143 | 1.18 1.27
07 #%=%(%)| 46 | 256 | 1.7 | 136 | 1.48 1.45
97 # % =%(%) | 49 | 335 | 195 | 1.68 | 1.05 1.63
97 # 5w F(#) | 5.1 | 2.86 | 1.81 | 1.85 | 0.82 1.12
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JE B (mg/L)

B (mg/L)
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096 % - (%)
B96% % - % (%)
096 %= £(%)
B96= % = % (4¢)
@97 % - 5(*%)
H97& % - £(%)
WoTe%z= (%)
B97# 5 = % (4¢)

Bl 4-3-4-1

A% CIBF ERPRES

096 & - £(%)
0962 % - 5(%)
O9+# %=%(%)
B96# 5w % (#)
@A97& % - £(%)
B9T#% - 5(%)
B97& 5= %(%)
O97# 5w % (#)

B 4-3-4-2

A% NOHEF ERPIRES
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6 H96% 5% - (%)
B96# %= 5(%)
096#& % =%(%)
5 B96# 5 = % (#)
BoTeE % - %(%)
o7& 5% - (%)
4 F BoT#%=%(%)
= O97& %= % (#)
N
2 3T
!
® 2
1
0
Bl 4-3-4-5 A % SO,k B PR &2 %
4.0 O97# % - (%)
B97& % - 5(%)
_ O97& 5= %(%)
3.0 RO B97& $x % ()| —

kB (mg/L)
[\)
o
\

—
o
T

e
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Cl- NO2- NO3- P04 3- S04 2-

Bl4-3-4-6 D% L3+ ERPIERSE S

42 BEIERATEE
A E I A RAOA e FHREF ARG AT AR S S
O ERFZEfr R g Khr 06 RN - EFFu FHIE 9T ERK
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- Ffo® = Fhe v fodeodk 4-3-4-3 3 4 4-3-4-4 2 ] 4-3-4-7 3 B 4-3-4-12
A AT ITERNZF(RE)F AL AR Bt & B
ERY o UNa|2[KERR: 2w 3 2 [NaJEREKER A 5
95 235mg/L 128mg/lle 97 ER $w E(RE)EFrHE2 A k> 2
et At AT ER Y > N[K|ENa kR R :H e 3T 3 HKER
BNa kR A% 5205 mgLe 184 mg/lLem DR ITER S = %(L %)
Pt b2 Aok o B LSRR Y 5 [Na' | [Ca A & RE
HNa[ER E[Ca™ERA YWY % 1.38mg/L 2 094mg/Le .97 R 5
EFE)ERE AR BarA e AT kR Y > 11[Ca’ ¥ [Na' ik
BfLPE>H [C¥ERE[Na LR A4 5 1.18 mg/L £ 0.94 mg/L - +
ERFHPEFIEREFHO0ERPREER  HRFIT R Z LG B g 3
H bl FAZENR PP e fEFe B Ry argE, £ 4 pH

S TTRISONMT s BEA ML

3 4343 AFBHFIERPIRESE

TR P % 3+ (mg/L)

ZRE pH | Na* | NH,” | K | Ca* Mg
96 & % - F(*)| 54 | 0.68 | 045 | 0.12 | 0.06 0.08
9% &% - %(%)| 5 1.09 | 0.76 | 1.28 | 0.83 0.5
9% £ % =%(%)| 56 | 0.78 | 0.67 | 0.56 | 0.45 0.35
96 £ $w E(#) | 58 | 091 | 055 | 0.77 | 0.53 0.78
97 & % - (%) | 56 | 267 | 048 | 0.67 | 1.69 0.45
97 £% = %(%)| 49 | 1.18 | 0.71 | 2.88 | 0.85 0.62
97 E % =%(%)| 52 | 235 | 039 | 1.28 | 0.21 0.49
97 &# 5w F(#) | 53 | 1.84 | 0.84 | 2.05 | 1.18 0.76
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4 4-3-4-4 DRI ERPIFESE

= BIIE P 5 4+ (mg/L)
TRl % ul pH | Na" | NH,' K Ca™* Mg**
97 &% - %(*) | 53 | 1.53 | 0.37 |ND(=0.08)| 0.73 0.44
97 &% = %(%) | 46 | 055 | 0.61 0.68 1.09 | ND(=0.12)
97 &% - %(%) | 49 | 1.38 | 0.73 0.62 0.94 0.52
97 &% = F(#) | 5.1 | 0.94 | 0.51 0.72 1.18 0.41
3.0 H96# % - (%)
0062 32 3019
7 96 ¥ = % (#)
974 % - £(*)
% BO74 % = % (%)
BoT#%=%(%)
20 F / B97# 5w % (#)
—
: /
10t %
. )

W 4-3-4-7 A% Na kR RIFESS
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J & (mg/L)
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B97& % - (%)
2.0 B97& %= %2(%)
O97& %= %(%)
B97# %2 2 (#)
1.5
- _
~~
oli]
E n
’ﬂ“\‘* 1-0
0.5 H
0.0

Na+ NH4+ K+ Ca2+

] 4-3-4-12 D % & B4~ kR RIS %
4-3 LB pA RRITR
W EBERE 03 D 95 E2 BT AP ER  RAFHRT ER TR R

f:r Z > *L’r ’&‘7%\’ 4-3-4-5 #1551 o

%4345 933 95 EgF kR A ITEAR

H i+ yeq/L

&4 |pH| CI' |NOs| SO | H |NH/| Na" | K' |Mg"| Ca” | SO//NO:

2004 | 46| 210 | 71.6 | 1353 | 86.9 | 83.3 | 180.7 | 12.6 | 23.2 | 30.7 1.9

2005 | 4.5|2149|67.7 (1177 | 81.5| 769 | 179.8 | 12 | 19.1 | 19.7 1.7

2006 | 4.8 | 202.1 | 89.6 | 127.1 | 24.5 | 84.5 | 182.7 | 8.2 | 284 | 21.1 1.4
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(I) FFAFRFHBIVEY 2RBF
ZHEARFHIBDPVEY BRRRIEEAS LA AW ERP
1. £ ¢ (Mesophyll) :

i"f#i‘efé?%« Aim¥§ 1~2 & = & 4 K (hypodermis ) > *£ 7 ¥ "% fr & 4 12

thz ERRme o FLGER o FR A S P AR ER{oA F R A

Pt

BB P Red wme FR AL 23 P A e A PES

*

=
—

%ﬁ?%%%i%i°ﬂ%%%@ﬁiﬁ¥ﬁ”&iﬁ%’ﬁﬂﬁ§%

)

LS}

o T AR ESH o H P o BRI K (lobed ) e sk B EE v o

e

AR EREm e A kg R R > ik SE imir o PRIRERL T
5 ehimvz B M (intercellular space ) » *75 chE %My 81 @ AR EF5 L
FedL i 1 E P S ERme 2 e E R G 8 < (8
4-3-5-53 ~ [] 4-3-5-63)

2. BF 4 25 ( Vascular tissue )

SHWERN - 2 S AR S (midrib )T E Y Lo hFE N 2

Y

AE A M AR ER(vein)ehi & A 0§ FER- L FRERELRE
ATz ks e ¥ S E G - L AE R 0 B p ATV % adaxial )
G o dr A0 A h( abaxial )i 0 A K HFF - PRGN LS FIF 0 AM
BREPMAZF L ﬁﬁiﬁl,ﬂ_%‘« (transfusion tissue ) > 7 § & foiE fEmrz o

BECEIVDe KT Re AL E Vg SR do & 4-3-5-1 e it
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% 4-3-5-1 SBP P RT F AR FRYT AL E TR

E.%L« - 3 £ p v R
He) - A 4R B R
/ (45 o | TER L Gogren | g o
BHE - R (R5) PR RARER e ) ¥ e
o4 100ppb 1 =
(B 4-3-5-1~ Bl 4-3-5-2~ B ¥ ¥ o¥ gk ¥
4-3-5-3 ~ ] 4-3-5-4)
oA+, 100 ppb 2 =
( B 4-3-5-5 ~ B 4-3-5-6 ~ H ¥ ¥ ¥ ¥ ¥
4-3-5-7 ~ ] 4-3-5-8)
o 445200 ppb 2 %
(B 4-3-5-9 ~ B 4-3-5-10 ~ §] ¥ ¥ ¥ N ¥
4-3-5-11 ~ B 4-3-5-12)
Ik R IN PR oz R
(B 4-3-5-13 ~ @] 4-3-5-14 ~ F] ¥ ¥ ¥ ¥ ¥
4-3-5-15 ~ [§] 4-3-5-16)
MLEFAFER NO/CO/SO, = 0.5/25/0.255 1 ] B ¥ : ppm
SAEts 111 - - . . -
(Bl 4-3-5-17 ~ Bl 4-3-5-18) xF L ¥ ¥ ¥ T
S 112 - . - . .
(] 4-3-5-19 ~ ] 4-3-5-20) ¥ ¥ ¥ & ¥
LS4 113 - . - - .
(Bl 4-3-5-21 ~ F] 4-3-5-22) x# L ¥ ¥ ¥ T
REARFER NO/CO/SO,=0.5/25/0.25 > 2 /| p* H i~ : ppm
S 121 - . - . o
( F] 4-3-5-23 ~ ] 4-3-5-24) =¥ ¥ x ¥ & ¥ ¥
LW 122 - . - - .
(] 4.3-5-25 « F] 43.5-26) g ¥ ¥ a1 ¥
St 123 - . o - oy
(B 4-3-5-27 ~ ] 4-3-5-28) =¥ =¥ ¥ & ¥ ¥
MLEFAFER NO/CO/SO, = 0.5/25/0.25 8 -] B ¥ : ppm
St 1 81 - . - - o
(] 4-3-5-29 ~ ] 4-3-5-30) =¥ =¥ ¥ & ¥ ¥
SAw4s 182 - . . . .
(Bl 4-3-5-31 ~ §] 4-3-5-32) x# L ¥ ¥ ¥ T
L4183 - . - o .
(B 4.3-5-33 « ] 4-3.5-34) g ¥ ¥ ¥ g
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BE L 5 ¥ RN
%, 4L ~ ‘,_ ,
JrT e °h 4Rt 2%
(5 #3Y) ) “’E"‘lik pa- ,E'_T:: X frs N {'K
BHE ~ PR (15 ' k¥ (3 B F) ¥ e
REFRFER NO/CO/SO, = 1/50/05> 1 /) pF H = : ppm
St 2 11 o . " " )
(F 43535 B 43536) | = ° =¥ x# ¥ L
S 212 - " " " "
(] 4-3-5-37 ~ ) 4-3-5-38) x ¥ x# ¥ & L
cAWY 213 . - " " N
(F43.539 §43.540) | =" ¥ ¥ ¥ T
REFHFER NO/COSO, = 1/50/0.5> 2 /| p* # = ! ppm
S 221 - " " " "
(43541 §ass42) | = F ¥ ¥ x ¥ £
LWt 222 o ) " " )
(F14-3-543 B 43544) | =¥ x# ¥ L¥ ¥
LAWY 223 - " " " "
( ] 4-3-5-45 ~ ] 4-3-5-46) =¥ x ¥ L ¥ ¥ ¥
REFZPFER NO/CO/SO, = 1/50/0.5 8 -] p* H = : ppm
St 2 81 - " " " "
( ] 4-3-5-47 ~ ] 4-3-5-48) =¥ x ¥ L ¥ ¥ ¥
S 282 - " " " "
( Bl 4-3-5-49 ~ F] 4-3-5-50) ¥ ¥ ¥ L ¥
S 283 .
(B 4-3-5-51~ 1 4-3-5-52 -0 | & % s Lm‘;é o ¥ ha
4-3-5-53) o i
REFRFERR NO/CO/SO, = 2/100/1 1 /| BF g iz - ppm
sS4 311 - " " " "
(F 43554 Basss5) | = F x ¥ x# ¥ £
S 312 - " " " "
( B 4-3-5-56 ~ ] 4-3-5-57) & ¥ % ¥ ¥
Lt 313 . . N N N
(43558 {43.550) | =7 =¥ & ¥ ¥ Ly
REFHFER NO/CO/SO, = 2/100/1 > 2 /| P& # = ppm
St 321 - . " " "
(F 43560 M 43561) | =7 x ¥ x# ¥ L
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B ¥ p LN
4 i‘ ?‘?ﬁ o R AN Y A 2%
557 ‘o s R e
A - R (W50 Bl Gy | FF | PR
L4 3202 . ¥ ¥ »
= i ¥ & ¥ ¥
(B 4-3-5-62 ~ ] 4-3-5-63 ) o R e
L4323 . N .
(W 43-5-64 « M 43565 | =7 ¥ ¥ T na
REFRFER NO/CO/SO, = 2/100/1 8 ] g H = : ppm
St 3 81 N . N .
(I 4-3-5-66 ~ W 4-3-5-67) | © 7 =¥ & ¥ ¥ & ¥
St 3 82 . N N
( B 4-3-5-68 ~ B 4-3-5-69) x# L ¥ g i)
St 3 83 . . .
(43570 » § 43.5-71) ¥ g ¥ =¥ ¥

B 4-3-5-3 512 100ppb 1 % (200x)E 4 B 4-3-5-4
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Bl 4-3-5-5 B 4-3-5-6 ;i 15 100ppb 2 = (200x)T 4 % § 3t

"‘l..:-— ah
s s ke BB Pt S
W 4-3-5-0 [ # 15 200ppb 2 % (200x)® ** B14-3-5-10 15 200ppb 2 % (200x) & & % §
JL

o TN . . 1 -
: Dol - Oy o
B 4-3-5-11 %% 12 200ppb_2 % (200x)E 4 Bl 4-3-5-12 4% 45 200ppb 2 = (200x) T 4 4 %
"3 rﬁF‘
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W 4-3-5-17 o 4s_1_1_1(200x)°

Rt 3 ;
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] 4-3-5-22

r'l?/é' "}/ 1 l 3(200){)—': %ﬂ?‘

4-3-5-26 51 12 2(2000) T A F A

] 4 3- 5-27 oA 1}, 1 2 3 (200x)" 4 B 4-3-5-28 S AW+ 1.2 3(200x) T & A 2 F 3t
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s 1.8 3200
A ‘ & pr™ q"?'_"':,i._."?‘l.w-r- i

B 4-3-5-36 5 # 1 .
36 w121 1(200x) T AL F
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LA 42 2 1.2 (200x) %F-R

b
L
P u

LA 2 2 2(200%)° Bl 4-3-544 5545 22 2(200x) T A A Z F A

4-3-5-43

141



®] 4-3-5-46

rw%‘/tH/ 2.2 3(200x) ‘f%p‘.iﬂ‘gs’ﬂ

B 4-3-5-48 T/%‘AH/ 28 1(200x) a %;u i3

Bl 4-3-5-50

GBI 2820000 T AL F

®) 4-3-5-51 .,n,%“,ﬁ, 2 8 3 Bl 4-3-5-52 58
(200x) ¢ (200x)™ %

83 B 4-3-5-53  S#W 4 283
(200x)T & 4L 2 F 34 o
WEL AR e <

—.t-
?:L \\\
‘*T |

&

-
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W 4-3-5-54 545 3 1 1(2000)7 * Bl 43555 543 1 1Q00x) 2 TEAZF

Bl 4-3-5-57 S&# 42 3.12200x) F ~T AL F

1;143 5- 58 r,s,*- 3 1 3(200x)a 4 Bl 4-3-5-59 ,,,%‘,\H/ 313 (200%) ﬁﬁ%l
= =R ] Tl 3] ".,I ; E . s = '- =

Bl 4-3-5-61 5@ 15 32 1(200x) T & 4 & F 3

143



B 4-3-5-63 S #w 4 32 2(200x) T AL R F It oo
C hEHL e E R e

CRS
15 3.2 3(200x)¢ *
- T

8] 4-3-5-6 (200x) T £ A % F 3t
T A 53 A ; VT i s - AT,

.'_}?5 v b

G 1738 1 (200%)7 Bl 43567 5w 3.8 1(200x) T 442 F 3t

T T

=
NG

Bl 4-3-5-68 515 3 8 2(200x)¢ Bl 4-3-5-69 545 3 8 2(200x) TEHE F It

144



oW, 383

i

43570

A =S

(200x) ¥ *4 Bl 43571 sS4 3 8 3(200x) TAAZ F I

145



(-)

i 915
i

PRI R R E R

SEEHRAA R RFEY O EFHRAPR A AL TR A ANBAC

D% 4 %hz ~%3 2 /2 (DBH)#8 (H)- T 3 (HCB):# & 1
He ASBCE3HLZAARR DFHRLZAIReUD T R4
Ttk A bEkE S 0 B A C R oEBIR Riko

AL RO HEANENRTE G D RS T E LRy
REET B AU BRANETHELFEL LS

Bk R SRR ATIEA L 10 % 0 D ek 1 HRY o g EA

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

F_*

CHMAs & 7715 1iEA 7 CERADIR{IGRR LI o

BA TR OAM P EAME A 5 0 U B RO EME RS 0
FOEREAEBEALC % oD % oFH A 1 HRend T E RS
5 FH A ERRApHITE B 3 RApy 24T o

E* 2 Vhwﬁﬁﬁ?’T'fDBHfﬂwﬁimﬁﬁ"wﬁw4éiﬁé%ﬁi

)

B oA
AP BRI R TRA
WERAASMRLFREHRAREERD L 238 B ofhA Bl G R
A GER A Bk gy o BT R0 G 2R 0 MR R A TR A 0 LA
et At BE K o kR R

RE o T EA KT R o FHAZ EFER KM

Fa EEfeA 4 7 it 25

Rah B B R EE AR L RS R ERS

,sﬁ

P E A o
BE AR R T ARSI SN RET RS
%

A
chk ik %13 0 7 818



() @R PELHERR2ZER

D 2006 E VB 35 HF 2 Ew B o TR RN
AAEYH L ACDRR DRI IRESE AR
%*@ﬁ%ﬁﬁﬁﬁﬁﬁﬁm;wmﬁgag?@ﬁﬁ,%%m%ﬁiﬁw
P2 RF o RAFRER SN AREFET RPN EE 0 RS N
PRARTR2MADFRFEYZ TR D RE> P G -
P B A (DOSL) > TG - E R G kA Ep e (D056) 0 F B 15 B
Hah -

B e

C)FPLwFPIINEF ERIRBALIFFEEIHLZER
I 2 L BB R T Y PR S o P Ep B
953100325 EpEpBAER

(A
i\
O
o
Q
o)
(T
\ N
)
_s‘-‘_—n\
pan)
.
B2
gl
g

LIP3 14690 % 0 2 LHRET S T AR REARY R M REREE
HArpRE AL kARG A

2. L N OZLIEP 4 PFECPM ok B K 43T 131 ~ 201 ug/m’ 2 B
AT TEP PEEL PMg ik B 43 145~222 pg/m® 2. > ® PMygik B &
B R ER a D T B rp o kb kR B o

3. ZLiE PR COERRMEI nB R apd @RS o, 2 & B ¥ (7
X B COLRBELH S > A3 81~259ppm 2 FF o FlHe 4= 4+ CO
PLERE RBLVER WV IRAL A ED

4. HE P NOLER R L& CORR R AR A2 > 5 & NOE R & 3
v £ A3 600 ~ 2000 ppb 2. ¥ o

5. SEREBY REAZEBALRETSPER A 70.1 ~75.2+50.2~53.2
¥ 40.1~41.1pg/m’> ¥ B2 B2 32 2 0 450p5k PMg kB G 430 343 ~
372314 ~40.6 #2253 ~297 ug/m’ > T E B SN VELF ST

147



10.

LRGP RRE R TR

FERZEX TR 0B REATARE S F LR 2N S 186
~193+12.5~143 2 102~112ppbe 2 # R 2 B2 %~ S8 15 2
AR COER & 9% 1.51~1.93+0.83~1.83 22 0.77 ~ 1.73 ppm ;
SR O3B R 2 9 5 62.4~63.1~582~59.1 22 551 ~572ppme 4 &
BR2ZEX B 08122 2mpF NOER & X 5 48.2~84.6~40.0
~80.1 &2 28.1~38.6ppbe FLI P W S FN PRI F EFXEY 5 ¢
F AT AP TR R o
SERSHHIA R AR ER K 5 [CI] [NOy]2 [SO ik A& i
BradF kRSB 0 B UINOTER G5+~ 0 95 197 mg/lLea &
e D R ERRY KRB IEARLHES 2 5[CI] -~ [NOJTZ [NOy]
FCITER & 5% » 95 3.1l mg/L -

FLiTr A kY BT 0 A AR AT ERY » U[Na @ [Ca¥ kR
SHEEI B8 [NaPERE[Ca ER A B G5 267 mgL & 1.69

mg/L o
G E RS LR SRR S g SRR S ) SR

L L R

-

¥
INBRF AR IME SR ERE PO ARG PR
I':§

BIERBFIZE SRR 2B > @b g o

148



&5

WL B R L R R B TR RS AR R R R o ek
REF BB RES L SRS T LRI
PogEprFlieRed F2E2 o FE B0 ¢ PORFIERR
A AR e AR B R

=

\\\
TN
T
=3
Tl
HY
Ry
A
7!‘3
ﬁm
s
pES
(=

%%ﬁﬁﬁﬁﬁ%iﬁﬁ’ﬁﬂSQéﬂwﬁ@’E&ﬁ%ﬂM%t
’#’ K?-/Eb*mux&ﬁrg o d

WA EAETRFLAP BT ERFTER P wkm 2w I F 5
PAXRARFEOATRFT R 0M 515 > SRFFIRE
AERED ReEPEY PR - B HREFEY - BER w
WA H B Er PR o ed WD R AR LT ST R
AEF 7 s R ANpEERE S REFFE O 1 RE A
FRYSBFRYL -

AVRF TS BA bl f B AAMEREF T EZA 0 FR
REREF T8 2h HLIhiFABEERRE - S

TGN ST BAcE 51

149



B~ ARBFLZIIEp F

I #FEEHRER TR 20 ks L34 R 3oy o o

2. dABFAETH U fENFE S AR MR DA R
a2 EHETF R

3. dagn ﬁ‘;ﬂi P T R A S L E G WA g > T R
HAEE AT ar8 o

4 FHREFEVLE2ZBRZ AT RAT bR ER A2 5T
MRERF L ® M o B L

5. HEE R D E A% DOS1 & DOS6 hE & A0 112 D032
8 D122 chd L4 25 o

6. FFEFEI T 2BAIPAREDRZ SBNVE
EH(FARR A B FREAF)ERITE S L7

S ERITE

a‘f?
_K\

e
=
B2

3\
FE

H¥
—Hy
Iiﬂ

7. FHFEFLSBMRRCEY ARSI TRIFE TEFRECEY A
BT A4 BT E .
8. TERBEFSAEH 0 RBIF ARG o

150



=
VAR

—

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

151



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

152



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

153



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 ALK
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 -

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

=

EE O RBALEARHESF BT PEL L $ 338 0 p97~122 1985
,%i~%@%’;$ﬁ4ﬁ4@& PEMNEER S PHPTFEERL -
NSC87-EPA-P-005-003 » {7 scfale Bt £ % > 1998

MET s ARkFFAFERIFTERGEHARP TS IR I i 52
BT P 0 1996
Fghdo s RE S P LE 2 2 F b ma it R LAmy Wi 88

FEE = 7 41 > 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 MG E
= %@z—*ﬁi%,s ’20040

BAA -1+ d 0 PRI FPEFEIBFIPFLES LRSS EEZFS
LI A1 FMFTF € 0 p.201~208 0 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.

154



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

155



;f:%i

A B
=R S A : . N
= ( Fagaceac) Castanopsis cuspidata var. carlesii
- S
T B Cinnamomum micranthum
( Lauraceae )

. | . }

A ( Lauraceae ) Machilus thunbergii

» FHB T ] o
L
P [ ( Ericaceae ) Rhododendron ellipticum

FE| .
PR (Theaceae ) Adinandra formosana var. formosana
C B
. B EIRE .
w R VA Styrax suberifolia
( Styracaceae )
= AR , : .
= ( Fagaceae ) Castanopsis cuspidata var. carlesii
T A Daphniphyllum glaucescens ssp. oldhamii
| CHE .
s ( Daphniphyllaceae ) var. oldhamii
=] Diospyros morrisiana

H AT

( Ebenaceae )

D B (FI%E= %2 1100 m)

- kI 3' JJDEI
N 11001 ( Araliaceae ) Schefflera octophylla
ZF| . .
[ ok K
A ﬁ‘ 11002 ( Moraceae ) Ficus septica
o A SE] . .
1 E AR TEE
HFIEBPEN | 11003 ( Euphorbiaceae ) Glochidion acuminatum
H= SR 2 (CH= B 0000 m
. o] _ )
A 0001 ( Lauraceae ) Machilus thunbergii
,, — B E] .
A1 AP
A I BEPE | 0002 ( Euphorbiaceae ) Glochidion rubrum
R
NN 0003 R Schefflera octophylla

( Araliaceae )

HE = BREE A 100 m

=+l ?I %;:
A 1001 I Wendlandia formosana
( Rubiaceae )
e K| . .
1 E AR TEE
E - EE 1002 ( Euphorbiaceae ) Glochidion acuminatum
el 1003 AR Ardisia sieboldii

( Myrsinaceae )

B BEEH 200 m

e | 2001 |

Helicia cochinchinensis




( Proteaceae )

e K] . .
=R

JPIEBPEY | 2002 ( Euphorbiaceae ) Glochidion acuminatum
~ = 2003 G, Castanopsis cuspidata var. carlesii

( Fagaceae )

B B 300 m

% E| o .
4= =
R l 3001 ( Aquifeliaceac ) Ilex cochinchinensis
- “UpE]
3 3002 (Araliaceae ) Schefflera octophylla
: % E| o .
oY EF% I 3003 (Aq u’l foliaceac ) Ilex cochinchinensis
HE[= BREE 2] 400 m
g e 4001 il Il hinchinensi
AT (Aquifoliaceae ) ex cochinchinensis
- TpE|
N 4002 ( Araliaceae ) Schefflera octophylla
2L
FURIARYT | 4003 i P Prunus phaeosticta

( Rosaceae )

HE[ = BB 500 m

=R
NN 5001 ( A;alija[celae ) Schefflera octophylla
JLPTERPEN | 5002 ( EuphoﬁeriaLeae ) Glochidion acuminatum
RE| .
KNG 5003 ( Theaceae ) Schima superba var. superba
B BEE 2] 600 m
el IR .
e 6001 : Wendlandia formosana
( Rubiaceac )
S E . . .
ﬁp@" I 6002 (Leg lfrililllosae ) Pithecollobium lucidum
# BE| o
T 4
BIE] 6003 ( Theaceae ) Gordonia axillaris
BEZ BEE 2] 700 m
BB | 7001 i P = haeostict
ST ( Rosaceae ) runus phaeosticta
== 7002 ( Fia[:eie ) Castanopsis cuspidata var. carlesii
- e @S| :
A\
FhA 7003 ( Elacocarpaceae ) Elaeocarpus sylvestris
BHZ BEE 2] 900 m
~ TR .
B R
il 9001 ( Elacocarpaceae ) Elaeocarpus japonicus
,, — B E] .
A1 AEPE R
A I EEPEN | 9002 ( Euphorbiaceae ) Glochidion rubrum
] SEER _
I EER | 9003 ot S Itea parviflora

( Saxifragaceae )




B = BEEZ] 1000 m

FETR|

_l\ IE S5 . . .u
i H?,FJ 10001 ( Myrsinaceae ) Myrsine sequinii
=+ Bt & %‘nsl jf::l :
LGS 10002 ( Fagaceae) Cyclobalanopsis glauca
- PR -
O e = z
FIE =) | 10003 (Aquifoliaceac ) llex maximowicziana

158




ek= (IS LA BEMR

159



Area(uS/cm*sec)

1200
y=21.37x+38.7

R*=10.9953 /
1000

N /

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

160



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)
R 2-3 LA A AT R A

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

161



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 30 50
Conc. (ppm)

Wl 2-6 FARATIARS AT BB M

162



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

163



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

164



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

165



Area(uS/cm*sec)

250

200

150

100

50

y = 4.2104x- 0.5429
R® =0.9948

10

20 30 40

R 2-13 AEEET A T2 B A

166

50

Conc. (ppm)

60



G- SR SR RN )

167



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

R 3-1 Na'dgs 247 % 41§

UCL

(.65

0.50 0.52

———-UWL
LCL

—l—EJ [’}}‘

R 32 NHy &3 A 47 # 4/ B

168



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

169



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§

170



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
29
4.58

4.00 A=y 4.21

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 ]

171



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

172



Er I ARE F A § R

173



(TR EEHERL RN RET RS Y ERAS

FPHELBIALEY BEY

(2/3)) 2=+ 59° 38 ¢ &

4

EHPER 107 £51 5P (B%-) F=0pF30R

S ERFE I Mo HERE

N2

Ji

LE N

P
* A% BEp
R e Ok

réi’érsj‘;ﬁ

3 gci e R
BHRPER

174

a5
hid

NN

#
:

F

=3

s
|

i-



N g;;;;c* :

FHE > AL A LY

A FRAELY v mE L A TE LR F ST ER
fr g~ 8 1 REHFTH - AFTRE [ 2d ARG AL T 2P
LI Bop hIREALRE A LA | page 6

R #he-

PFEFERNTA ¢ &
pos 2t 'E\B ’_Lf_l.‘latjr*’{ j\;j:;':
567

FAEFERTHE e HBD ~
ZLIER F S % (o gL~ B
T BRpER > 2308 )>
I e 2xp 3t page 30 °

BT TR

e AL e ] B2 R
B4l % B ORITE R - BR(E

ZE)RZERE BT ER
LT H T R

% 59-61 Fikksd s
ZREDFTAHT L - Ko e
HRE~FE e FE L
LR

T

E#MLRRLRL B2
p? 3t page b e

AAFERSEILRET M
Légi‘%“%é &;Lfi-ﬂ: ‘J’&EF
AR REREEAHT

TR A TR KL AP o

FRLZar = pE2 o p
FE2 R F ST

#7’]" J—‘{f‘ W%ﬁ—ﬁ-

T o=k BoSE
¥ (i AR gk
& R

FTHELPFI2FRYER
D BEEN KRB R

=) = 4LL
i R

P&y 3T k3

-
LEKRARL P D o

2

fo 5 TR 5B R e

(%
N
Tﬁ:\

¥ 47 Thlegtun s
W NIy KT 2 X3
BE 2 TERTH 5B
_]__T'_} o

b

FT6F 317 it

b

P
ﬁ;ﬁg# VRS S [ B ARG - Regiro T
HampikiE - xTE o 7B+ pagelll »
$82 83 F 2 FRMUERSE | 2 FAUEPN FMUB L AT
it o B e R oo "%1 EF 3/ E ALY
o F e i3 3%t pagell6 o

P QAT A ER TR | 2 f’ﬁ%’y:iii“’ rr"”ﬂg—ka’ Figr s
*%f’“r"’%— —}1‘“]“%‘% Fe Jd 7 & ¢ BB »

9 Frl¥cy - 7R 42/ | pagell6 -

bki?t‘l’—-y("

Y 84 F Hut r’fﬁ—ﬁ%;}pzé 12 B
oo B e

Hpke e i oo LR
¢ g At pagellG

% 5 F¢ LaokpitERy
T AR TEAPREL
AF 2= o

%ﬁﬁ%i@ﬁ’ié@i
pageb °

175




FLE FaiA PEIZ A5
8, ZHRHNBBEHAL T fE- | DE AL LFARGE > FIH
T C Rd A i%ﬁ&ifﬂ; PRI R o X Rk U ER
(IS A = ] 3 Wb b3 RARLATLR A T
CEEREFTRFES TS
P { 374 L 3WixHiE o
9. % 100 FRAFLHFLT | P L B2 B F g
B F o R R . T Fe gy *“page147
A e 1. ZREZgEM2 L 23 A 09506163 7/ £ > ¢
Lo BRI 70 km/hr » 70 km/hr 2+ B~
i & o
B.96.10.01 & % & *T » 12 *T 70
km/hr > 80 km/hr r } B~ o
C.96.11. 1 7~ &2 » 2
70 km/hr » 80 km/hr 12+ B~
D.97.03. 16 & % & *T » 2 *T 80
km/hr » 90 km/hr =+ B4 >
¥ e 4f 2Lt page? ¢ oo
2. FELPHRIHIBHBERE | BRLZ R AL P AREL P H
Mo 2 REHCAPMARL ] | HERZ ER L pMEL -
drrd it ¥ oo
3. & 44-46 F TR AT & ﬁﬁ@—?ﬂ?’—_
oo iz"v%%%%%!m%é
Ep sz % o
4, FTBF P HTI AR FL | AFX0E CERTE A H Ao
FERIGE A FXUNE N | BV AEAE - T Aoy
WH TS H A EREWY e
oo gy ik o
5, F L9 F ¢ Fl¥c- 7o FER | TR MPEY o d B R RS
FEHR > ARl 2 7] | P RRB LR KA > EMRR
Jeitim o A g H %3 4p | X e 5P 3 page9d o
Fﬁé*lﬂ]’#ﬁ"f%i
6. FHUBT G ETNEE T NEY S RBE S AZAP
/é: %, % o %x?ﬂﬂ&é =% oo | M=% > 3 page2( o
4—"3 ﬁgo
* e % 2T R (=2 )2 tsp® Wit i iﬁ%?ﬂ%moé‘v—ﬁﬁiﬂib Sl
moa Bdcyy o B¢ THRB] BRATT 7| R A
i THFER > Tavfhd k7
TR GE o A TFE A i-ZkLlﬁ‘@?ll
P~ HRER A 0 EITER
A e 1. BeF #2c5 L2 ”«U@rﬁ A ER ARG EREEER P
3 AR £ H SO H s fy?{i‘*" PR E R | mRE E BB ETE TR LR
B AAEREE 223230 | ARBLAITRETEE 4P Y
oo I ’%;‘.s;wnz’:%u_ FlE o ERTIFERE T 5

176




e F 512 PR

¥ o L F ALK RRE & | PP pageld8 o
XCRERFEH R o

2. Ay HRERFHER T J—F‘L%JMTEﬁJ SRR
L S ”ﬁ&?*m“”f(% N ER P T R
BN K N F B A e njp% pagel48
&Eﬂﬂpﬁéo
e L FMRAH~phFpal ML AL B AR H
He % 1IN B A A o
L 2. LS4 MEI WA R | FEREI S S4 RLmE
o RAAPETBLAR | RS AL RTBLSMR; P
Pod g AR F R | ERES SRS kp B
PAEES T AR R | AR B S
LEPELE PRIFETAIEE £ 7
oy page15~16 °
iiﬁ Zz'ﬁﬁg ﬁ‘”zgﬂ ’ L_-i -&Jf{_, E;ﬁ“ l]ﬂ9 N page]48 THRER X

gk A fr EREFE D
o R R A EEF O BT
AR E S RFLLE
ﬁ’%aé%@@o

MiEgd |1 %101 P22 AR d [ R#HLREAL L e g2 ign
2 ] FAED > FRAEBT R | 2 FAEY TFR|EFBD L
Rt AN Fe Jid 7> @ i3 &+ page9Te
2. FMAUTREFIA BT RFTFLEE T EFE 2

AR A POEPEBdp | b WL B AT S X

AU
M o T AT 2 Het o | PP 3 pageld8 -

- fREw
(-) 2B P2 FPadE FrrgRLLIALLBE -
(Z) FHATIEFHEGFRI o h ~HL h Xk A#L > FAR G
FEUERBH E’iiP'Jl T AT RBEFAE D AR EEFS
ERPER ~PMF R SRR R AR #L

177



AT TP RFEL B RIPLEY

178



PrELFALILEY B
T2 L B AT HRE BN R ET RE P ERBESEE (2/3)]
et B
— SRR IOTEILY 10p (B¥-) +r=9p

CEEE B R RERE

CAEA D TREH KA > R R i 2o I

Iy

'

CERE EE SR A

TR s T AT R ERE
xR FIf msrf &
IR IE- X EE e
RiE 5 A mﬂ%

SRR R 3 peHeviE o BT
I S 4 B3 PE R

% 01 iFab HE
S N i
=T L irst ;%-lﬁ;l
3R T i
(1 ki R R 140

179



v g RIEE

FHE > FHAA PRI 25
RNt o i%ﬁi%”?ébﬁﬁﬁ” FRES s E 5o =
Fﬁ% = g ’\&ﬁ*“’
M i Ewwrriﬁ%%?ﬁ’fk TER LA R
R BAR g Mo A7 s = 5| HER
1 REDEE RENIEY B
R SL SRR T B
Mika® 2R o4 AN GF
Pk S GEII
e RmApE F S kR A «\E"Ta‘frxr‘aﬁ,,ﬁ )
150 RS BB > v | & 4-3-4- 5(Page132) T
IR A ?#»’ v iERA | T e
F BB BT (£ 1
e e
RTREAFTIA 2 F]x 5 RR7 %%fr;)i/\#frip SAERE > P
oo Hogp \JQWFF' fﬁ%’iﬁi 'E_JFTL %{)ﬁf-lp-&r
BT plHAE e 0 2k i 2 48| & 1-5-1-3 (Pagel8) #f
TR FH T o
%101?%E P a5~ % 127 F | P101 # H =2 { i
R =0 0 rl‘é—J 3 o | ppmoP127 5 F 33 fé 84k
ﬁ’%&ﬁ .
HE ¥F2FRPMF 7 M L B T;J‘lv;p\’g ;B s
Hk T LRI S NN Fa@%ﬂ* - Tigir s 24
W EpE IVEE %MfﬁL,&@ M ix
3R R E  gBE-

A T BT R 9
F g |gn o

FEYW - EPRFA- (dod

8~10~12~15F)

2N FELE RS- e

¥ 8 G MR b
bz BTG P29 Mk
w Q

ViR U L St
= 1 B B e B
1-2-1-2(Paged ) #7177 -

pae BIP AL 2 T

$-o TR, 2 S NES-F
I';;g_Jw xﬁ;

e BH mirk o
%—,.FJ,T.

% 52 T DO05T ¥ dom ALtpdk & 2
),T?:;" ;l_’( ’ ﬁi% Eﬁlﬁ*ﬁl’ ]9 %ﬂ

RBIF > dpdEd B € 45—
R AeF &Rtk B
P gt ER B
EAAAER O MW E
F;“%’K? FAVL R o

FUFT () 2RIERSFP | E5- KL @ET RS

RN R B e e EoH S L TR RERL
5 M4 B FIPFEREIF | TR ELAL LT EAND
g g o 4L &SR gy

180




FHE FaLA PN
R T AT
TR A A
L0 E T o R oT s | B - o de® 96597
- >4 96~97~101 ~105~106|101 ~105~106 F #17% -

PE o gfwARie -
R o $ 102 FA T2 P SRR | 2 PI02#E B
éﬂ;-%’;"‘g Ko EL?’ i Fﬁ‘

FREiE 97T F422-1-2-2~2-32 <% | = 102~103~106~107 ~
T NE B RE L At 0 L eAR | 108 TR B T BT S
At I

FEY AR o ERkE | A2 FR e 7P 3 page 20
oo d oo
¥ 84 T Hu LA Ap A AR 0 | Hral B s LRI
"P Y- B oo
ZHR 1P OPRFHEPREPE | B TETR ) - @B
FEHTTapIgr - M S
FIHEk AEGRHIE S BRI PP | kG REHIEL
% i SERTHE Y ERL BRAR A
VEAT AL YERAE
ﬁkﬁ@ﬁp o b4 BB
1A F Lo REIR L o ’ﬂ—p )
Fwiﬁﬁﬁui*ﬁ’/\w *E
P APELE LEPEE P o
EEATERIFT N B | T RIFITE EH P
ARETRSFFRIFHAES (20 2REHRTAD
FOMRFETEY HiFo hepry g o
FLP TRG® ke 2B o
R 2T p Ry
?FJ"
FEFeFI0Emy 3R B2 B R FEA M
Ao BN g RET R #HL
?’%2%ﬁi®W@ I
BOREHS o P E TR ER
=4 3 P z% [ &% °
7}‘\';5%:‘-&131153,‘!:. g%;‘v&* ﬁpg;e;;w
EWERLER G R
ho TIgRD ‘%ﬂhﬁ ’I_ﬁh—d\ﬁ
AR a“wtaxag A7) I F
e P EREER TN o B | RAHE RS U F
3 ALK ¥ForE e RE e H
Ez LauEg ke

T T
?,é’ﬁ}ﬂdﬁl’]‘!ﬂ/\ﬁﬁia—a:k
ﬁ’i@-f"ﬁ’“f;/?']ﬁﬁ ’ LL{:’%E

181




FHE FLiA PEL )
JEL 92&AIQ$§¢ﬁ,w R
PEM AT VRETTE 25
riEEFRAp R
* e AETERIPRYAPE D EFEN | TERREF SN
¥F i AHFHE > LA RFFETEC | RIFH R > DAk
i BEFAAEREINES S A | T TERNF R A 0E
FEBAL O BEFPRALY F =L | 4o Page 150 #7T o
= oo
R |1 2@xvousdahknfrzf sl | cjereniazis
=k AT EREERERE R e | TATH o A R 4
P AR FREFTAA > - »ERESR b e fof B

R

182

2. AEP§HHESARERED | F -
PE o ATHRAR M E 13E05 -
3. FMAREPAHENAS > FTE | ZEREHIBL o
EE ARG TRt R
A2 Bf33 1 A5
e
(=) *PrLFPUE 2 EHL iﬁ,& B
<:>$$%$>%£ﬁww@ﬁav’wa LR
(=) sREFEPEF FHATZTARLR /w\#m X SR
R o hAni8Er iy ’\}l, R da s o

~N



