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ABSTRACT

The Taipei Water Management District, supplying the domestic water for 500 million
people in Taipei city, is the first protection area of water sources, water quality and quantity
according to the Urban Planning Law. It covers the three basins including the Pei-Shih
Stream River, Nan-Shih Stream, and Hsin-Dian Stream. In the presennt study, the water
quality monitoring data collected from the Water Management Office Stations and
rainfall data collected from the Central Weather Bureau were adopetd and analyzed. A
total of 12 physical and chemical water quality variables, including dissolved oxygen
(DO), biochemical oxygen demand (BOD), suspended solids (SS), chemical oxygen
demand (COD), pH, conductivity, water temperature, coliform fecal, turbidity, total
phosphorus (TP), ammonia nitrogen (NH3-N), and rainfall. The quantitative approaches
were applied to analyze the long-term monitoring data from the water sampling stations
located in the watershed during years 2008-2010. Also the multivariate analysis techniques
were used to analyze the water quality characteristics.

The three basins were identified clearly by discriminant analysis (DA), indicating
that the water quality variables in the three basins have their own characteristics. The
analyzed results concurred with the actual situation of the three basins. By using the
principal component analysis (PCA), principal components of three basins in the Taipei
Water Management District are extracted. The Pei-Shih Stream basin extracted five
principal components and the percentage of explained variance is 67.26%. The first
principal component is suspended solids concentration, subsequently are nutrients, pH,
rainfall components, and other components. The Nan-Shih Stream basin extracted five
principal components and the percentage of explained variance is 66.624%. The first
principal component is suspended solids concentration, subsequently are human activities,
total phosphorus, rainfall components, and ammonia nitrogen components. The Hsin-Dian
Stream basin extracted five principal components and the percentage of explained
variance is 73.024%. The first principal component is suspended solids concentration,
subsequently are total phosphorus, rainfall, water temperature components, and conductivity
components. Based on the results above the current situation of the three basins, agriculture
cultivation is more prevalent in the Pei-Shih Stream basin but the pollution load is the
lower. There are hot spring and recreation areas in the Nan-Shih Stream basin, and pollution
load of human activities has a great impact on the water quality. In the Hsin-Dian Stream
basin, there are lots of residential areas, but pollution load of domestic wastewater are the

most serious. Cluster analysis (CA) was used to cluster the measured stations. The
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effect of water quality monitoring.

analysis.

Pei-Shih Stream basin, Nan-Shih Stream basin, and Hsin-Dian Stream basin yield four
clusters, three clusters, and three clusters, respectively. For financial or monitoring
quality considerations, we may try to increase the temporarily measured stations or to

change the measured locations for gathering similar monitoring data and then assess the
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FEVERI T o Sl = (ERsRr s 234 - i ILEs
RS HIAE R R 0 1 RS R TLAsA THIE%
FEoRE 20 RIS R R 3 o R
TRIIPUR AT - e e BRE R (MBI T
H(RE ) DRE S EBHGESE

M3 s 151 AR EA BRI LEFRERE - 1
HRERE - RIGEEE - W - 25  BIREREY)
Jse TR U R TR K E

7 6 BT HRHEER 7.104 Fz 1.453 2511
B RHRUEBOR » oA e i B P11
77 o HAURHRGH R PR LB BATHE TR BRI -
0.936 FI10.770 #&HHE = HEE - BB L
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x99 AR BIRNEFRE

$RE [RHLEE
= P | 2700
H%{ lﬁ‘ﬁi'fx__ (%) (00) :_7}9 P’j
7.104 83.0 83.0 0.936
2 1.453 17.0 100.0 0.770

F7 HAMBIKEZ Wilk’s Lambda {8

KA % kS
1 2
AILERE -0.894 1.139
HEEE 1.245 0.133
K o 28 0.462 -0.950
e 0.931 0.453
(% %) -8.348 -8.920

Wilk’s .
% ¥ E
ook 5q Lambda 44 T AW E
132 0.231 160.682 28 0.000
2 0.743 32.517 13 0.002

&8 AN BIRBHEE R EER

Ak ek
1 2

BiFEMY 0.553* 0.166

HEEE 0.502% 0.304

EHE 0.487* 0.108

Gk 0.308* 0.281

KWy v 48 B 0.260% -0.045

pH 44 * 0.218% 0.095
ARLEAE 0.036 0.693*
fL2FEAE" -0.233 0.663*
A° -0.070 0.596*
Yamk® 0.045 0.292%
Kig -0.177 -0.258*
BAE" -0.023 0.148%

BB G B — ] R B M 09 SRk R B4 )
5T B RAR R e B

25%

g e

7'M LB IR BHIBE TR A/ N
BB K (p = 0.05) » H13% 7 W] HI R 2
FERAET EER S A R FHRA K YE © 3% 8 AR PRI
BORS R ERE (R 2 - SRR IR B R HE 2
R/ NIEAFE -

AEEH 2 8 (1 AR (R S 2 58 P SR P
R HAE IO ER - R - RIGEEERE
LHRERRHE - WK 9 FiR -

R B B AT AL S ) 50 5 R B 5%
10 » LV EEBUR(ER A IR -

FE] 3 #5122 = (B 2 REE O - DURHIDE
SIRERTEAIRDT » AT AEEET = sk 3 HEA A1

i AR

7= 10 2AE{ LAY B S REN
KA % kS
1 2
AILERE -0.894 1.139
HEEE 1.245 0.133
K o 28 0.462 -0.950
Mg 0.931 0.453

FUA) G HoA AR TR AL S A ) B 3 B R 6 B BARAR R EA
A8 B 89 B3 KNS BH AR 4 AR B e A BERT ©

5.0

2.5+

~
0.0

-2.5-

-5.0

B3 =REHBINTEERIEhE
JEMRE o

FEZ 11 Ha] DURRA 23 (B - #EH 0] 73
A PR SR B B SRS AT PSRRI
AIIEREAR S 100% « [fiFR T A010 K B004 BRfLfk
BN 80% » C004 BRiLbRAS/ VD 60% LIS »
ERTISEHBR R AR I R 90% -

I
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=11 =RERIIGHIBI R
Y ] 35 4% 25 B1E 45 pRIES ] EME P
1 A001 1 1 0.978
2 A002 1 ! 1000
3 A003 1 ! 0.979
4 A004 1 ! 0.999
5 A005 1 ! 1000
p A006 | 1 0.991
7 A007 1 ! 1.000
8 A008 1 ! 1000
9 A009 1 ! 0.998
o 010 | 1 0.771
1 A011 1 ! 1.000
12 A013 1 ! 0911
13 B0O! 2 2 0.910
14 B002 2 2 1.000
15 B003 2 2 0.999
16 B004 2 2 0.734
17 B00S 2 2 1000
3 BO0S 2 2 1.000
19 C001 3 3 0.998
20 C002 3 3 0.924
21 C003 3 3 0.998
22 C004 3 3 0.538
23 005 3 3 1.000
4.3 EFD D FHEA -

PRI I e R » Wl
Ik ML S STR » £ TR 37T 5
W AR, » DU D EERRRE + 15 TR
PRI AL > DURREIEARS 1 (S
¥ o
43.1 JLBNE L

LR B 2k BT 2 AT
(3 12 WA pH (LU
(iRt ARSI » Erps s
W SRR - — RS+ ARREE
R RS » (R R F A
KA AT » TR KR AR Ak -
K 2B -

AR R RIS AR - KIS - 8

T Je REVR RS IERA T A B B AHE - At
AR R (R AR AR - HA AR (K

P ERY A S - REHREE - LBFRA
B~ K~ RN R R A A R T
JKHE o BRVE[EIY - KN R R ESOE A R A
B BEUTOK BRI G HE 2 58 BOR G BRSO

M EEAS ~ pH {H - HEEE - RIGHEHE
B AR A REE THRR /K HE - IS Rk i
BRSO R pH (R LSRR » ik
TR AT TR/ e e K
IGESULINIS - BB DN 1F =L EOEIIE

&1 S50 NH 9 1% SR e P (8 e oA A S
8K 13> 8ERE 12 JE Rt - (HER 7
FERRHERE I E Y > I B 4 AORES e - EEACRF (3
RS 1 AIALE SR ACE B A (Filik Iscen et
al., 2008; Xu et al., 2009; Zhang et al., 2011) » $L£5%
H S (8RRt - REMERRE SRR 67.26% -
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& 12 BB RBKESEABREREVERE

DO BOD COD pH Cond. |WTemp.| MPN Tur. TP NH;-H | SS Rain
DO | -1.000
BOD |-0308* | -1.000
COD |-0.097% | 0553* | -1.000
pH |[-0021 |-0028 | -0.055 | -1.000
Cond. | -0.123* | -0.045 | -0.045 | -0.182* | -1.000
Weemp | -0.109%* | -0.045 | -0.039 | -0.160* | 0.288% | -1.000
MPN | -0.107#* | -0248% | -.181* | -0.078 | -0.080 | -0.027 | -1.000
Tur. |-0.102%*% | -0243* | -0.026 | -0.058 | -0.013 | 0237* | -0.154* | -1.000
TP | -0.508% | -0.070 323% | 20069 | -0010 | -0.168* | -0.035 | -0.012 | -1.000
NHs-H|-0.155% | -0016 | -0.171 | -0.038 | -0.036 | -0.009 1104+ | 20072 | -0.456* | -1.000
SS [-0.160% | 0292* | -0214* | -0.001 | -0.008 | -0.097* | -0.356* | -0.575*| -0.049 | -0.077 | -1.000
Rain |-0.138% |-0.031 | -0.025 | -0.128*% 0.227% | -0.010 | -0.205* | -0.134*| -0.070 | -0.025 | -0.084 | -1.000
kg B KA R 0.01 B > A8 BA 3 o AT AF BIAR 99% 4913 48 B ) S R AR 69 B I 1A BB AT R B E ST
* K KR 0.05 5 - MM B E o 2 ATEFRIIR 95% 8913 58 B I H R 4L SR 09 B B AR SR AT R R AR S
F 13 EBRREBERDB O FHERFRE 257
RE e
EAM | HEE | MEEEE%) | ARBEEEE%)
1 2274 18.947 18.947 *§ 157
2 1.973 16.445 35.393 £
3 1.613 13.444 48.837
4 1.193 9.942 58.779 0.5 1
5 1.018 3.481 67.260
6 | 0854 7.120 74.379 o .
7 0.785 6.541 80.920 1 2 3 4 5 6 7 8 9 10 11 12
g8 | 0728 6.067 86.987 EAL
9 0.595 4.961 91.948 B4 WA2EREERD DT ELE
10 | 0410 3.421 95.369
e S L B U2 B R o B =R
12 | 0217 1.806 100.000

F 14 BB G BT - th
TRRSRA PR IREUERR © 3R 13 K& 14 (9HIE—E
Flf P EREEE IR RS 18.947% » HrvpR{n B 7L
RHIVEHEACHR SR ~ KFEEE - B R
HY - KBRS Y e B L -
P KA REE A K > N —E pfran 5
REIPE MR o 55 — R AT R R E
16.445% - fHRAMEE SIRERE (LEREE
Y Gl St A 72 ZISi Rl NN
KA EE - AW R R A & R K B P

Fg SRy 13.444% - DL pH {H ~ HOEEEE ~ K
AR - RS pH (EL e B R ILEHE
JE& - Nitan#4R% pH ERLDT 2509 Rl Al e
B 9.942% » R B EHIHRME - I
i P R A o B8 L B T R R R
8.481% » [KIFEFT A B EE R TR #R e i i
i)+ IR Ear 2 R H s f -
4.3.2 FEATR

E T 25 R USRI 7K B A B O (R B R
Gk 15)Hr > AISANARBALTERE K A
W ~ @R R A A BE MR A YE - #0
R REEAHR - A% REBR S = A BIEAHR - R
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® 14 ARG ERID BT
o EN R0
HH " 5 3 7 S
BAE -0.451 0.550 0.310 0.135 -0.166
AEFLAE 0.709 0.156 -0.055 -0.532 0.176
L2 FaE 0.444 0.599 0.040 -0.413 0.280
pH & -0.046 -0.201 0.490 -0.068 0.248
HEEE -0.107 -0.136 0.671 -0.046 0.332
K% 0.179 -0.328 0.503 0.334 0.382
KMy 48 B 0.565 0.147 -0.176 0.321 0.196
B 0.610 -0.091 0.405 0.191 -0.520
4k -0.187 0.835 0.187 0.116 -0.083
A4 -0.004 0.624 0.073 0.356 0.222
BiFE Y 0.761 0.056 0.168 0.279 -0.265
ok 0.135 -0.039 -0.553 0.495 0.358
® 15 EREMBKESEHHRIIREGEE
DO BOD COD pH Cond. |WTemp.| MPN Tur. TP NH;-H SS Rain
DO | 1.000
BOD |-0.246** | 1.000
COD | 0.043 0.469%* | 1.000
pH [-0.021 |-0.056 0.045 | 1.000
Cond. | 0.027 |-0.108 | -0.121 | 0.162* 1.000
Wtemp | -0.171% | 0.044 0.055 | 0.190%* | 0.040 | 1.000
MPN |[-0.122 | 0.050 0.088 [-0.056 <0.027 | 0.106 | 1.000
Tur. |-0.066 | 0.034 | -0.068 |[-0.028 0.039 | 0.152% |-0.051 1.000
TP | 0229 | 0.052 0206 [-0.187%* | -0.070 | -0.113 |-0.076 | 0.069 1.000
NH;-H | 0.188** | -0.091 0.132  [-0.105 0.074 | -0.087 |-0.008 | 0.064 | 0.219** | 1.000
SS [-0.141 0.077 | -0.019 |-0.092 <0.008* | 0.143 [-0.026 | 0.947** | 0.178* | 0.097 | 1.000
Rain |[-0.210%* | 0.073 0.059 |-0.176* 0.078 | -0.015 | 0375** |-0.092 |-0.056 0.039 | -0.077 | 1.000

*HEFAE KRR 0.01 B > Aa Bl B o AT BF R1AR 99%469 15 48 B M 2 R 40 BT 09 M AR BGER AT B M AR ST
* EABEE KR 0.05 5 > A Bl B o 54T A1AR 95%89 43 48 B M 2 v 4a B 09 M AR BGER AT B M AR ST

RBHREHK AR RUATRIIZE LSRR
REFHEA - RS - K - bk
BWEACHRR LR RRS R R R
AT WA - 1 EL R -

pH {1 ~ HASLARIE ~ Kl ~ HRH R AR
it LA R - (AR (RERI -

KIS S B RLE R L B K
5 LR RERTH  ZrT AR
S AK -

R P [ 0 0 74521 B T

1 o RAVREE BRI A E AR - S A AR
(AN SN NP SE2 Aol I

At S B R O R AR B e et i R
2L 16 - MEIRA 14 [HERLY - HRE 7R
FEIRAE LA E Y - RIS AOBEYRIE - IR
{EASS 1 AORZE AR S BN - FEIRHY S {
ERf - R BT 66.624% -

#* 17 BRI £ Ry B wRER -
3% 16 Kk 17 195155 —E plln vl P S A
17.251% » Hr s S BRI R B e S [E]
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x16 MEIRHEMDONMIBEHERER

@RS
IAML | Bl | BEERE%) | AREEEE%)
1 2.070 17.251 17.251
2 1.743 14.524 31.774
3 1.662 13.849 45.623
4 1.358 11.315 56.938
5 1.162 9.685 66.624
6 0.918 7.647 74.271
7 0.745 6.210 80.480
8 0.729 6.074 86.554
9 0.633 5.274 91.828
10 0.543 4.526 96.353
11 0.399 3.325 99.679
12 0.039 0.321 100.000
=17 ERERETHIDBEH0E
KR 2 =)
1 2 3 4 5
EEE | -0.143 | -0.655 | 0.266 | -0.028 | 0.227
AERAE| 0.157 | 0560 | 0413 | -0.427 | -0.071
L2 &A% 0048 | 0330 | 0.627 | -0.445 | 0.305
pH4& | -0.106 | 0.020 | -0.449 | -0.494 | 0.469
EEE | -0.019 | -0.102 | -0.314 | 0.188 | 0.622
Kis 0232 | 0347 | -0.336 | -0.233 | 0.329
KM E#a %] -0.078 | 0.540 | 0.095 | 0.443 | 0215
BE 0.948 | -0.043 | -0.164 | 0.082 | -0.005
“ak 0.248 | -0.309 | 0.615 | -0.009 | 0.086
A4 0.149 | -0302 | 0.412 | 0261 | 0.470
Bz ERM| 0975 | -0.003 | -0.064 | 0.093 | -0.036
e -0.133 | 0529 | 0.162 | 0.602 | 0.149

8y - AKHE R RRYRE RS EE BB R - R
F—E R G R RE R D o B F R T
frE R 14.524% > FHRAMEE SRR E A
B AMETREE KB KGR - AR R
HoAth =2 2 EUFERE > RIS R EBOR ARS8 SR
THEE - Rtk 4 NSRS B RS © 25 = FRnm]
fRrEE AR 13.849% » LYLEEEE & Rt
BRVERE » AR K M iR Er R A E

> Rt 2 AERE R o BEPY TR f AT R A
HER 11.315% » pH (BN E GRS HER
T KEAKES » S 80KEE0) pH > Ky

2.5 A

2.0 A

1.5 1

H A

0.5

0.0

1 2 3456 7 891011 12
A AR
BS mBEREEMMDONFERE

2R R o BB R ] R R
9.685% > fHEHMEIL mTR ILEBHIRER - &%
TEKES R R e Rt 7 > SO KIS E B
Kt a4 B R R o

433 HERRIR

TERTIE 1R U 30 7K B B2 FH R (R B e
(R 181 > AMFANESE ~ ALTEE ~ kil -
KIGEEFREL ~ FER% ~ TRRERS Y N BAEHAT L
H G BEE MR YE » oA S A REE A
%ﬁ o

AALTFAEEANGF RS - EE - 2% &
VR EHSY) BN AR AT A B AR > A1k
TER -~ K EE R E Y5 E A
B HAEE AR FERE o A5 B RERT 2 e R R [
HEE K > MEREA S ERAELTREE
fEthid e » (RFEKEE IR 2 -

(LER TR R SRS e R ~ R~ RIS
Ve N RAEAG A B TR /K - BURRERNE L
IKASFRIRRIR EIREY) ~ RGBS AR g T
{LEET A I KBTS Y B A g i

pH il B2 7K I8 B ME R #7516 BEE FH B 7K
HE o KBEVEE I KBS A B R - 5
BKH pH i

WS IEEE - KRGS E 8
TR/ - T H2 S IEFHRE » BRI 8K
HEL P - 06 R AR LUK, R i R K
TR R AKH -

AT SR B 1% SR PR ) R R M0 e Mt i L
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& 18 FSERIXES BV

DO BOD COD pH Cond. |WTemp.| MPN Tur. TP | NH3;-H SS Rain
DO 1.000
BOD | -0.212** | 1.000
COD | -0.084 0.822 1.000
pH -0.046 -0.097 -0.084 1.000
Cond. | 0.017 0.073 -0.030 0.111 1.000
Wtemp | -0.207** | 0.040 -0.038 0.306** | 0.123 1.000
MPN | -0.254** | 0.371** | 0.416** | -0.013 0.003 0.072 1.000
Tur. | -0.053 0.195%* | 0.122 -0.062 -0.052 0.059 0.205** | 1.000
TP 0.640%* | 0.091 0.215%* | -0.193* | -0.042 -0.245%* | -0.107 0.046 1.000
NH;-H | 0.146 0.210%* | 0.143 0.003 -0.011 -0.018 -0.074 -0.035 0.031 1.000
SS -0.169% | 0.353** | 0.301** | -0.087 -0.091 0.037 0.290** | 0.888** | 0.030 [ -0.046 | 1.000
Rain | -0.215%* | 0.195%* | 0.243** | -0.107 0.332%* | -0.053 0.314%* | -0.011 -0.122 | -0.033 | 0.085 | 1.000

** fBE KA R 0.01 B o A8 M B o 2T BFRIR 99%89 15 # B B 4t R 40 O 69 BB (R AT B B AR S

* EBAEKEE 0058 > AAMEEE o

x®19 FERMBEEMD DT HEERESR
BRE
IR | BB | BEZEE) | BREEEE%)
1 2.791 23.259 23.259
2 1.975 16.454 39.714
3 1.598 13321 53.034
4 1.247 10.390 63.424
5 1.152 9.600 73.024
6 0.925 7.706 80.730
7 0.700 5.836 86.566
8 0.633 5276 91.842
9 0.488 4.068 95.910
10 0.266 2219 98.129
11 0.140 1.165 99.293
12 0.085 0.707 100.000

B2 19 - MEIRA 12 [HER - HRE 7
FEIRAE LA E Y - FITIE 6 FOBEYRIE] - IR
TEASS 1 AORZE AR S AR - LI S {
ERl - RERERREE R ELT 73.024% -

20 RSS2 £ Rty B AR - E
19 Rgk 20 13RI —F Aty m] R R E
23.259% » Hi ity BT ARINE LR EE -
{LEETREE - NEHEEE - WP E Y -
KRR IS BTN -t S AT R R A A
K - R — LR an % R AR B 26

2T B B4R 95% 8915 HR [ Bl 4t vl 40 BB 69 BB 1R SR AT B B4 S

3.0

2.5 1

2.0 1

AL

0.5

T

1 2 3 4 5 6 7
R ROE Y

6 FESEMIERMD DT ZHERB

0.0

8 9 10 11 12

R TR LS 16.454% o FHBHIEEGE
HIFSHERE » Iar 2 AR ALY © 25 = ERt3m]
i rRE LR £ 10.390% » DA & MR P 5 -
e R o SPUE R v e R
9.600% » pH fEHEL/KIf ~ 2 A FHBTER S - 7K
EIERE R N - EUKERY pH fHE
Beam R AGRA o SR ] R R
8.481% » DUHCEFR R FHBAE®e e - Kt an 44 LG
BRRERA ©

4.4 BED
ARFFE S = (ERIRARERIE 2008 £
% 2010 SEHETTRELE T - S = EEAUHIALRESE -
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PRETIBE 340 i BT - Anderberg (1973)F >
B T BRI R B B R BRI IR
B AR oA R P sl E i PR
BRI -

W B R B8 73 M7 268 — R B ST 1T B8 e v 2
Tl e SR - [ PR Al £ =X BE Al 7 77 (Squared
Edclidean Distance) 437 /712 F I {5 (Ward’s

& 20 FSERBEMDBERERE

Method) » RIS (1) 73kt SR o 55 — REER A
FAFEREIERERT K AH 1% IR 38— RS BOR 1Y
SPEEE > FRETT RGN ARSI
4.4.1 JUEBTIHI IR ER AT

JEBR TR 12 (8 > B =R
BIERESE M > BIE > HERA R AT DU AR 21
FERI G A AT L ] 7 S o
4.4.2 FFRTISHIIEEEER AT

PR ITIBORITE £% 5 {18 » 73 sl =8 R0

- = ALy SEEEEE AT SE o BERR AR T DURE R SR 22 -
! 2 3 4 5 FIIF TG A b R AT [ ] 8 SR o
waE | -0366 | 0722 | 0.024 | 0186 | 0355
EACEHRAE] 0.786 | 0.150 | 0341 | 0251 | 0.145 | =51 4pmnmsmis 2008-2010 FEATEIIEHBRTISE
L2 %A E| 0748 | 0265 | 0393 | 0.196 | -0.158 —
B | 2008 & 2009 4 2010 %
pH & | 0133 | -0.417 | -0.054 | 0.599 | 0214 ool A00s TAoo L x00 T Ao02 — A003
WREEE | 0033 | -0232 | 0.389 | -0.008 | 0.770 A004 ~ A00S | A003 - A004 | ACO4 ~ A0OS
KiE | 0076 | -0521 | 0125 | 0530 | 0.172 CALL ) 007 A005 ~ A007 | AOLL ~ AOL2
KIGH A 0.646 | 0.174 | 0.136 | -0.122 | -0.049 AOTT* ~ AQ12*
BE 0.586 | 0.129 | -0.702 | 0.003 | 0.265 CA 2 | A002~ A008 | ADOS A001* ~ AO10*
we | -0.035 | 0.835 | 0.070 | 0.079 | 0.265 A0l
A& | 0056 | 0229 | 0262 | 0514 | -0.184 CcA 3 | 2006~ A01Z | A0DS 2882*‘ A007*
SEER| 0733 | 0111 | -0.593 | -0.025 | 0.162 caa T a009 Aoto Taom 009
@mE | 0389 | -0228 | 0470 | -0.429 | 0.330 P e ——

EREEE) °
sgorm wuix J5@ 0

/N
> SRR O
KA . 3

&R FEA3)

2

20084

&N )

ERFEE)

e gin ZEO
- o -
N 7 Kk

&R EGT)

RER
SR
KA As

24

ca1 @
ca2 Q)
ca3 @
cas @

7 JLBZAIE, 2008-2010 FEVAIIG D EHIE U EB
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22 FARETIN 2008-2010 FHVAIIGD BFRAFRET

B 2008 2009 2010
CA'l B001 B001 B001 ~ B005”
CA2 B002 ~ B003 ~ BO005 B002 ~ B005 ~ B006" B002 ~ B006
CA3 B006 B003* ~ B004" B003 ~ B004
AR R — A -
723 FUSEFA 2008-2010 FHTANG D BRARE

BHE 2008 4 2009 4 2010 4
CA1 €001 C001 C001 ~ C005"
CA2 C002 ~ C003 ~ C004 C002 ~ C003 ~ C004 C002 ~ C003
CA3 C005 C005 004"

AR ER L R — A -

ca1 @
ca2 @
cas @

[ £ B 55 R R LR 5E B LA — S T

8 FIZZMIE 2008-2010 FEVAIIG D EHIRUEB

443 HERITIISHE £
ORISR S M 35 = (A A
SRESESIT - S SI R PT LUBEBE AR 23 -
I I g T O O 23«
h g

At Fest B G ALK IR AE 15 1 ] % 2 AR

At TTEEAT AT ARG - TS LL T A
L RN A ARVE 2 7T LU H = sk e 21

AIREAR = - SRR - 77 DUBRGE — s’k
BB R A HRRE o 0 H K R E 5 A
(REL AISEILLEER - WE - KIEFEE
EALT AR 2 BAER AP A & 8

(E




] b2 8 R R R b 9

9 FIEZRAE, 2008-2010 FENAIIGDEHRIEIES

2. R = Bedr o3 ] {5 20 5 ALK IR A2 16 2
S = ERERE B o AR AT AN 5
Bl - WP IR ER Y ~ B B AL
frr ~ pHfERLDT ~ R R H Aty - mTfiE
FEHURSEE R BT 67.260% ¢ &R LS XY
s EFE R - (T AR RE R AT - S
B ~ RERRALDY ~ B R @ RS > AT
fEFRIIREEE R BT 66.624% + HTIE RIS AL
Wt 5 | L peln - (R FRREIR EIHE AL ~ HEwh
Bty ~ R RS ~ AR B LS R L B
] ERRHRS A R R AT 73.024% o

3 ARERA T - B =R - AL
IR SRR T - (HR VG A BT - P8
RIS IR B ARSI SRR BT
NS BE RUT BT B IEEE S B
R AT - NOHE - MGk T KE
T B (ER SR RE K FIT3d ) 5 e S T AR A%
B o

4. BB = RIS O 56 A - REIS ARG
ZTEFR] » JEEAR IR 2009 £F K 2010 LR
FEEE T > CA 1 HUHIIEE 6 {E2 1Ak

SIEERY > T DR B A R B R I A
B> ] DUERA Mk DU B e - 50efs
BT E A E T B I i > DS 23S
LIS S SEAT IR RS ¢« EAIR BT R A R
bR Y  w] LU E NG RIS > BRI
GBS LR - DIFFA KB B HIRRCR

H &

AN Fe & 58 &2 UK IR R A2 I 8 P R H /K
SCEUKEEE R > 15 DUERSER - P2 -

SE A

L It - T REF 2 B BARETS HIRE S
QB LRI 2 0 fr ) BN E R EY)
BRIERI TR BRI ERTRE AR S > 2002 -

2. MRS T A BRARE T T A Pk &
Tz K E RS ) BN EERERE TR
FHFZERTRE AR SC » 1992

3. FFERS - TROKINAEK SCRF 22 88 B A )
[ N7 SRR ER K SC AR R R S i i -
2 2009 o
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4. BRER - THERZ S8 HE TRk E
By o BN AR IR SR TR e AT hE L
S > 1995 o

5. BRIET: > 288 K> HEFEE R > 2005

6. B ~ SO ~ BURIE ~ BRifRZ - T RIB
VAR G 1P 2 P At S S B T ) 1 e
OSSR ) 0 BT S4B 2 1
pp. 9-20 s 2008 -

7. HERE - B - EIER -~ BEEA - ERF
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