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ABSTRACT:

Taipei Port is located on the waterfront of Xuntang Village, Bali Township, New Taipei City. It borders the Taiwan Strait. The
port area extends from the north bank of the Hongshuixian Creek estuary in the south to the southern boundary of the Bali Sewage
Treatment Plant in the north. The land is all obtained by reclamation since the construction of the port has started in 1993, and in
order to meet the demand of port transportation capacity, the expansion plan of various phases of work has been promoted in the past
20 years.

As the development of Taipei Port went on in recent years, the nearby coasts of the Tamsui Estuary have also changed. the
topographic change on the south bank at the Tamsui Estuary had been of erosion prior to the construction of the port, but, subject to
sand detention by the outlying breakwater since the port was built, the change gradually turned into siltation. To understand the
impact of the construction of Taipei Port on the topographic changes of the adjacent seas, data of measured water depth and satellite
telemetry over the years was used in this project focusing on the coasts near Taipei Port. The analysis of tendency of the measured
coastal changes and the analysis of the shoreline change of the remotely measured image were supplemented with an analysis of the
floating sand potential in numerical model to understand the impact of Taipei Port on the changes of adjacent area after the
establishment. The analytic results showed that due to the establishment of the Taipei Port, the nearshore flow field and the dominant
direction of drifting sand have changed, which led to long-term erosion and siltation trends in the vicinity of Taipei Port. On the
whole, after the establishment of Taipei Port, there is a tendency of long-term significant siltation on the north side of Taipei Port,
and a tendency of minor erosion between the south side of Taipei Port and Linkou Power Plant.

The results of this study can be used as a reference for planning, design, construction and maintenance, and navigation safety by
the Maritime and Port Bureau of the Ministry of Transportation and Communications and units such as the Taiwan International

Ports Corporation.
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12 1 0.2% 0.01
& 3 426 100.0% 3.44
il 1957 ER B BASTR Y L F h b A AEAT Y Y BE R HE £

(1897~1957 #)(h ttp.//photino.cwb.gov.tw/rdcweb/lib/clm/tyname.htm) 0

2. 1958 Eifsgr* ¢ & F %k TDB 7 U Rh FHE
(http://rdc28.cwb.gov.tw/TDB/ntdb/pageControl/typhoon) °

Bk BIEART A
#(1897~2020 &) 2. &4 B h BT -
ii"““:?;/%**“/‘@ﬁ F 122681

- 5
RE 24 2 PR BLRE L
,g_fi

O #F s kY F
Eﬁéﬁg—&rﬂ 2.4 %

Tl

N

1k 2L
R

P

s
) WIT0E & GF 158 PRk BB Y

o
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310 1.2008 & % # b BT R A F R ARE FEEREDAEFL > 1897~2008 &£ ik ek HE 229
#pE A 37 (http:/photino.cwb.gov.tw/rdeweb/lib/clm/tyname.htm) 2009 # {S4* ©? & & % & TDB I %

¥k FAE (http:/rdc28.cwb.gov.tw/data.php) ©

2. #h $%.-191610 ~ 191710 ~ 194700 ~ 197426 ~ 199603 f B b & /T AL ea # 51 » Szt A % > & =t o3t

B meh Bl s 426 o

F12.4 =44 82 %h BT 53 F(1897~2020#)
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FRB A A B 2Rk DR 1969~ 1983 & KA
R ST - B ?‘n‘i/}ﬁa%ﬁ',fuﬁﬂui 630 E > BB

CTEEREY L kR
> 7 T i 0 ek 2-4 Fror o

wV\«

LA B S A A B Moy kos®
s = Rk RFEE A AT B3 =T
1969~1983 | 1999~2016 | 1969~1983 | 1999~2016
BB HHWL. +2.31 +2.45 +3.74 +3.88
L P TEeR H.W.0O.S.T. +1.40 +1.63 +2.83 +3.06
TR M.H.W.L. +1.05 +1.28 +2.48 +2.71
T s i M.W.L. +0.03 +0.25 +1.46 +1.68
T o M.L.W.L. -0.88 -0.70 +0.55 +0.73
LT e LW.OS.T. -1.26 -1.06 +0.17 +0.37
B LLW.L. -1.89 -1.76 -0.46 -0.33
B~ £ (m) 4.20 421 4.20 421
TP A (m) 2.66 2.69 2.66 2.69
F 32 4 (m) 1.93 1.98 1.93 1.98

LY A F R R ABRATEE ARED BRI KB RIIEE (755) 0 A kB F - P pmItRE 2 F
HF B E YR L (86.6) 0 £ ¢ R 1969~1983 # i = Fhlz A P TIoF Mip i A d p (7
By -
2R3 1969~1983 # i = R4sFAL 2 M h s P b A RFREY THRB S - P 1 wmitRi] 2 3
WEBE—RLFELB66), 2 pF B pE My kg eL i 1.43m-
30 A F Rh 1%%QM6&&%?ﬂéTwwnmlﬂ$}mai%lbﬁ¢ﬁz%aﬁaTa%@ﬁ
1999~2016 2 F# T # 1.21m(=1.43m-0.22m) % &2 % # 1969~1983 & 4 2. % § 4 % A B <P

5
WU ©°
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PIREF BTG P AIGR TR ERE ARG RR A G R
LR R EEMBREERERMEY T EELL B KK
¥k 1969~1983 & AMEIF A A -KPH & r 2 P TR
s RFEEFAEY L F R RPN B ¢ 1969~1983 & 2 1999
~2016 #z prFReE st £ 4 F 1969~1983 & T 5 4
Bk 5 1999~2016 & FoRL 5 2001 & % % 4244 ¥ (TWVD2001 -
S0 ) EH 1969~1983 # 2 TR TRk E R Z 1 AR
TORBIE BB F RIE R L (R 86.60)2 ER(AE F 2=k
Y op k Xi+1.43m) s #-H PR I ki B Tomek e gL
ho ] 2.5 5 o

0.8

0.6 -

04 4 'l
,‘ | .“ 1 y = -2.07E-05x + 0.3518 A U ﬂA HA A
bl I AVG=0.28m | ,v } v
| | . 1\
| \‘ Ll | § y=175E-04x-0.3432 V Vv \
| HIPIRRIE I
[TV
V) 'RTA|
|

——
e

0.2 -

AVG=0.06m

B & %€

0.0

-02 | |

-04 T T T T T T T T T T T
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

F5
(RS 3
2.5 % A 51969~1983 & 3 1999~2016% ? L 35-k i= 5% it §

dR 25 Vs A BEm A P FTRL TRy 2 RGP
£%022m)> H P 1969~1983 #£2 15 £/ » » Tiaki=5F F A4
o, Lot A 1&&:;3 0.18mm/# - & d 1999~2016 &2 17 & a&%&%’t?
oo 8 TR e B TR AR T3aT 5 B G-0.02mm/E ;2 B 1
TR LEGS 30& > g 0.18mm/# 2 F AR T E > 30
E XD SAmmo eSS TR LB 022m F EF LR &
Fraofvae, AR TR E YT AT P R A AT 4R
Foo Qv o Flm Pt 2 ¢ P kA BB s gt 2 TWVD2001 # 2
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AR FTE S HABFAIAERS 2 R RBAAAS AT 2 M
“H i 1.43m> PIRER 2 P AP RP o

2. A 2P AT
AR R AP LA P LRGP E > FM R

7 LB A8 73 {o 4 47 (Harmonic Analysis) > f] #* & & 41 &k 333
’ff' &?Pf}kﬁ 1864} Vi ]. e /ﬁ_’i (R %ﬁd 4\1}41915&2 Z /ﬁ’—g lﬂ?’}"&["

T

BB BRI H.HW.L. CD.+3.30
WY TERP T HWL CD.+3.06
Loy M.H.W.L. CD.+2.70
S = F M.W.L. CD.+1.72
=N <R M.L.W.L. CD.+0.74
WY TRt LWL CD.+0.37
B 1 LLW.L. CD.+0.12

FAfrA g % ik 25977 B AF Y B2 AR AP L M2
K1~SA~O1-N2-S2% Pl Hip¥t2 Jrig A % 5 0.2Im~ 0.16m »
0.14m ~ 0.13m ~ 0.05m ~ 0.05m % 0.05m ° # 3| - 47 % A & tg 1
E (O1+K1)/(M2+S2)dp thi& 7 2 47 > § W B3+ 05 F AR5 2 P i
A A N2 FF 2P0 B F2LRIREPA AFTFE
PA RS 027 X papd e

B %% 7 | 2 % (International Hydrographic Organization, IHO)#x
* X 2 P B P i (Lowest Astronomical Tide, LAT)# 5 B " /% B] &
B FERRLARBARELNRE R FAFREEET AT
T2 X AR M (LAT): CDA40.12- & p % 4 A B A B L 5
AR OMTIRG ABEBARANRREFT GV R Ao
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%25 ErBBPBIAH

=g AP & P= g AP &
AT AT
(22) | (B) (>2) (%)
M2 0.93491 121.3991 | 2SM6 0.008191 347.2506
S2 0.251785 32.20793 | SSA 0.007014 130.6093
SA 0.176225 4.642553 | M6 0.006914 171.9349
K1 0.175263 269.007 | S4 0.006782 28.06706
N2 0.174471 37.13495 | MSN6 0.006203 350.0434
Ol 0.14235 125.5484 | KJ2 0.006167 133.5398
K2 0.07609 48.48594 | OP2 0.006097 74.52889
L2 0.072296 87.85282 | R2 0.005913 261.0998
MIU2 0.058096 263.0072 | M3 0.005897 176.1499
Pl 0.052167 27.83677 | 2MN6 0.005847 93.39299
NJU2 0.046375 169.8144 | PSI1 0.005831 342.0966
M4 0.040735 227.716 | RHOI1 0.004988 143.3375
LUMDA2 0.02913 89.11768 | MK4 0.00433 139.25
MS4 0.028993 127.5263 | M1 0.004273 235.387
2N2 0.024652 314.0327 | OO1 0.004024 136.5476
Ql 0.023614 48.89062 | MF 0.003867 280.7407
MNS2 0.022349 281.2844 | SIGMAL 0.003851 332.5576
MN4 0.019401 144.2737 | J1 0.003399 229.1416
MSN2 0.014688 329.9681 | MM 0.003152 17.71435
MO3 0.014637 260.6981 | 2Ql 0.002957 127.77337
2SM2 0.013809 148.3747 | X1 0.002288 200.5045
T2 0.013808 164.6806 | FAIl 0.002223 92.42597
MK3 0.013754 54.39897 | PI1 0.00216 229.4727
SO3 0.011789 158.6262 | 0Q2 0.001916 2.701385
SK3 0.01027 293.4423 | MKS2 0.001791 313.7203
SO1 0.009826 219.1214 | SK4 0.001345 240.5424
MSF 0.00979 234.455 | THITA1 0.001084 151.4605
S1 0.009622 334.4734 | 2MKG6 0.001071 7.363135
2MS6 0.008926 55.71725 | MSK6 0.000836 152.7875
SN4 0.008551 38.48808 | 2SM6 0.008191 347.2506

29




222 AR
I N A

SEBFEE MR TR W AT 2005~2020 & AN E B
T2 BT HEBIZ AR I E ST AL 2-6 Y77
BB e B A e R REE 2T 7o o d K*EL/? ST A, >
ETEAE LA 0Sm~1.0mF 5 ? > ik >E k2 31.8% 0 H
L5 0~05m ik >&E2 241% > T 32 & & 3 dsec~Tsec & »
Yib2FEZ 642% - > EF gl kg N w2 2k % > ik 2>&E 2
233% B %2 NNE % » g2 &2 194% F12.6 54 A% 56" ~
8I)~ 4 FO P ~¥E S5V )E 2 ER AR -

1. ek AR

é%ﬁi%%ﬂﬁz@&ﬁﬂsﬁ’ﬁiﬁéﬁﬁﬂ%ﬁia
ERERE L2 AN gl %P”&i%&%ﬂo%?%u
+ kA 121032'E’25 21'N :wt BRLGER 2.7) kiRH-
32.5m’ %t & +L~€Lam€»§a R 2 gsarﬁf]p\ » {2 35 1940~2020 #
Be b ¢ oou F RO ATE I 970mbiﬁ JECE R o) N SR | AU P
RANTRER R «wﬁﬂﬁf B HEREL 28 417 o d 47 v
EREAAB2ZEE ALY NE » L5~ > TiEH A WSW R385 o
d AT I p Ry AR & NNE~N-NNW - NW - WNW
2 W e e h iRE B

-Er —é;_ ’ 1) 10.&1‘]’&T};ﬁ}37 #e R ,ﬁ\/\p. UIJ"} NE = &
ﬁ\.—’g =~ 1§ 94m - H :t‘j,i'P “v] ,:.» 12.9sec ; m NNE ?’/ﬁ» A
E3REE S BAF 95 T0m s WAL S . 1sec o
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226 4B 2005 £ ~2020 F Tk - P E A G RIA
ABMmM)| - 0.5- 1.0- 1.5- 2.0- 25 3.0- 3.5- 40- 45- 550 - -
F #F (sec) 0.5 1.0 1.5 2.0 2.5 -3.0 3.5 4.0 4.5 5.0
1-2 0.1 - - - - - - - - - - 0.1 0.1
2-3 1.0 0.5 - - - - - - - - - 1.5 1.5
34 3.3 4.0 04 - - - - - - - - 7.7 9.3
4-5 6.0 9.3 3.1 0.3 - - - - - - - 18.8 28.1
5-6 6.7 8.7 7.3 3.1 0.9 0.2 - - - - - 26.9 55.0
6-7 3.6 4.7 4.3 3.5 1.6 0.5 0.1 - - - - 18.5 73.5
7-8 2.1 2.9 2.8 3.1 2.4 1.0 0.3 0.1 - - - 14.7 88.2
8-9 0.7 1.1 1.0 1.2 1.6 1.3 0.7 0.2 0.1 - - 8.0 96.1
9-10 0.3 0.3 0.3 0.3 04 04 0.4 0.2 0.1 - - 2.7 98.9
10-11 0.2 0.1 0.1 0.1 0.1 - 0.1 - - - - 0.7 99.5
>11 0.1 0.2 - - - - - - - - - 0.5 100
I3t 24.1 31.8 19.3 11.7 6.9 3.5 1.6 0.7 0.3 0.1 - 100 -
2o 24.1 55.9 75.2 86.9 93.8 97.4 99.0 99.6 99.9 100 100 - -
TR KR B w0 TR AR 2005~2020 £ o
227 EB2005E~2020 EFFAE e IL A G RIA
&% (m) - 0.5- 1.0- 1.5- 2.0- 2.5 3.0- 3.5- 4.0- 4.5- 550 far 750
W 0.5 1.0 1.5 2.0 2.5 -3.0 3.5 4.0 4.5 5.0
N 3.6 6.3 49 3.8 2.5 1.3 0.6 0.3 0.1 - - 23.3 23.3
NNE 2.3 6.0 4.6 3.2 1.9 0.9 04 0.1 - - - 194 42.7
NE 0.9 2.5 2.0 1.0 0.6 0.3 0.1 - - - - 7.5 50.2
ENE 0.4 0.9 0.6 0.4 0.2 0.1 0.1 - - - - 2.7 52.9
E 0.3 0.4 0.3 0.2 0.1 0.1 - - - - - 14 54.3
ESE 0.3 0.3 0.1 0.1 0.1 - - - - - - 0.9 55.3
SE 0.3 0.3 0.1 - - - - - - - - 0.8 56.1
SSE 0.5 0.4 0.1 0.1 0.1 - - - - - - 1.1 57.2
S 0.4 0.6 0.3 0.3 0.2 0.1 0.1 - - - - 2.1 59.3
SSwW 0.4 0.6 0.4 0.3 0.2 0.1 - - - - - 2.1 61.4
SW 0.5 0.7 0.4 0.2 0.1 0.1 - - - - - 2.0 63.4
WSW 1.2 2.0 1.5 0.5 0.1 - - - - - - 5.3 68.7
w 3.3 3.9 1.5 0.3 0.1 - - - - - - 9.1 77.9
WNW 3.2 2.1 0.5 0.1 0.1 0.1 - - - - - 6.0 83.9
NwW 3.0 1.9 0.6 0.3 0.2 0.1 0.1 - - - - 6.2 90.1
NNW 3.5 3.1 1.3 0.8 0.5 0.3 0.2 0.1 - - - 9.8 100
I3t 24.1 31.8 19.3 11.7 6.9 3.5 1.6 0.7 0.3 0.1 - 100 -
- 24.1 55.9 75.2 86.9 93.8 97.4 99.0 99.6 99.9 100 100 - -

TR KR DAY o FHRAPER 2005~2020 & -
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NNW NNE

WNW ' ENE

w E
“"“ BiE(m)
[1==05
WSW ESE =051
[]=1-15
HEd=15-2
SSW SSE E>2

FAL KR B s TS PR 2005~20204 o

®2.6 £ A 52005& ~2020% F /235§
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W27 £ A%k AURERT R

228 rauFHiwh AL E

ﬁﬁﬁ?ﬁﬁ 100 # 50 & 25 & 20 # 10 #

Hs Ts Hs Ts Hs Ts Hs Ts Hs Ts Hs Ts
= o

NE 13.7 154 | 12.5 | 14.8 | 11.3 | 14.1 10.8 | 13.8 94 | 129 | 5.2 9.6
NNE 10.2 13.4 9.3 | 12.8 8.4 | 122 8.1 12.0 | 7.0 | 11.1 4.3 8.7
N 9.1 12.7 8.2 | 12.0 72 | 11.3 6.8 | 11.0 | 5.7 | 10.0 | 34 7.7
NNW 8.2 12.0 74 | 114 6.4 | 10.6 6.1 104 | 5.0 94 | 3.5 7.9
NW 7.3 11.3 6.6 | 10.8 5.8 | 10.1 5.5 98 | 4.6 8.9 | 3.7 8.1
WNW 7.4 114 6.6 | 10.8 5.8 | 10.1 5.6 99 | 4.7 9.1 3.8 8.2
W 7.0 11.1 6.4 | 10.6 5.7 | 10.0 5.4 98 | 4.7 9.1 3.8 8.2
WSW 7.1 11.2 6.4 | 10.6 5.7 | 10.0 5.4 98 | 4.6 9.0 | 3.6 7.9

3L LRy 1940~2020 & fF 2 Reh TG o 240 B P % 5 121.32°E 5 2521°N 3.0 #: % -kiF 2 -32.5m ©

4. Ts=4.2xHs"> < 5. Hs B8fir /5 m » Ts BA{i7 f sec ©
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2.2.3 ‘;"é ‘/‘;‘F"

ik Pg AT 1996~2020 & BF 2 ik pF A LBLRIFAL 0 SRR A SR
e B E A AR 29 d ZEAF o & A E 1996 £ ~2020 & FF o
rEZ iR EY & NE~ENE 2 SW~WSW - B3 » » & &k
36.3%% 32.9% > B 5 2 p fpik g AR o Sk o[ 3T 25.7cm/sec 1
28.1% > 4 %t 25.7~51.4cm/sec & 36.9% > /i ** 51.4~103.0cm/sec it
34.6%> kb i ~ ** 103.0m/sec it 0.4% Bl 2.8 5 £ #*EE (6" ~8 7 )~
P EON~HEST)E > AR -

%29 & M5 1996 & ~2020 & Finig ~ i B & A It 4

i iE i +

(cm/s) | N |NNE|NE [ENE| E |ESE| SE |SSE| S [SSW |SW |WSW| W |WNW |NW |NNW| -] 3+
<51 |or)o1]o2]o2]02[02]02]02/02| 02 |01]| 02 |01] 0.1 [01] 0.1 |24
5.1~128 | 03] 04 |07]08|08]06]05]05[06] 08 [08] 0.6 [05] 03 |02] 02 | 86
12.8~17.1{0.1 | 0.3 | 0.6 | 0.8 |0.5]02]02]0.1]02] 05 [07] 06 |03] 02 |0.1| 0.1 | 55
17.1~25.7| 02 0.6 | 1.7 | 1.9 07|03 |02 ]0.1]02| 0.6 [20] 1.8 |08 04 |02 02 |11.7
25.7~342]02] 05 | 20| 21]04|02]01]01]01] 03 [21] 27 [09] 03 |0.1| 0.1 |12:2
34.2~51410.1 | 09 |53 ]43]06]02]01[01|01| 02 |39 67 [17] 04 |01 0.1 |247
51.4~77.1/0.0 | 0.6 | 6.8 |47]04]0.1]00]00[00] 0.1 [28]| 68 [1.2] 02 |0.1| 0.0 |23.9
77.1~103 | - | 02 |24|16|52]00]| - | - | - | 00 [03] 08 |02] 01 |00 - |107
>103 | - oo |o2]o2| - | -|-|-|-| - |oo| o000l 00| -] - |o04
}o3 |11 35(198]16.588|1.6| 12|10 14| 27 |12.8/20.1 [57] 1.9 |1.0| 0.8 | 100

TR D BA Y o FALA R 1996~2020 #

2-14




P
Jop

N
NNW NNE
NW NE
AN
WNW g N ENE
f : .I/
N
HHB
w E
/0% % 20% 3%
WSW ' ESE
SW SE
SSW SSE
3
> E
N
NNW NNE
NW NE
1:3‘\
WNW ; 2N ENE
{ 1__ ,‘j(
Y
[T
W E
/0% % 20% 3% o
A it E(Cm.fs}
WSW ESE []==128
[]>12.8-257
[ ]=257-514
b BE [>51.4 - 103
=103
SSW SSE B3
s

TR KR pF Y o FALRY PR 1996~20204 -

®2.8 £ # 51996F ~2020F & /5 jx 32 L ]
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2.3 B xR iEi
2.3.1 # 75

TR ARES NP LA rryEE 4B (106-110 £)E B
EAABE A B e BT RITE >R 109 £ 11 Y
R BT B2 A RERIE TR > RACRP Y R R KEY
fi3-15~5m > @ v /%@,% PR G ORIFEIR G Fk A EA RRF
10m “p B RERYE > BHRFCFHFEA > P T A AINSHAE R

v

o 5 1505 BT A A B RS DR TRY A ES AKIE-10m~-5m
B -8B T aaBAd kRIS UpERYRY BT RE 8
Bos ALzt 240k 0 Ap M A5 KIFR £ BB 2.9 #r7 o

TR kR T A B106-110 #)% AENDEE B F 2 ER LRI TRITE > PEMFF 1109 £ 112

F2.9 4 2 %% #3 25-kRRE F
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232 ¥ F

Aok RS R RR A2 — 2 A2k B 2 kP MR
a@gmgﬂpwwkMﬁm&u%éiwéﬁW?%ﬁﬁ}@%%3%
FRAFRERFLOFLETEART R SRR DU TARS LR
mﬁ%#%k¢ﬁ‘@?P”%ﬁéiﬁwimﬁﬁﬁ%\fﬁi&
Lo P R R G L (FARN998) o R v I MARR AR
S B g e B R AP T Gt B md A R e T
# Bl4cB) 2.10 #757 (3E34 2 5 1989) o

&
‘}%? .
T R E O
A
T e ~Knﬁ> |
(%%)%ﬂém‘ % 3Wﬁ
(7 o) ;q(@E%)

FHER D SARTETE-

B210 4 % #3 FA W

Tkt A BB Bk w2 2 A G LR TEEL T4
AR 2 %#“Zhﬁk’**“ﬁ”m#ﬁmﬁwfﬁhiﬁ 2
AR HE - GAPLEZBE BAIME L AR AS R DS T I
ﬁi$3ﬁmﬁ#1w$#ﬁw’az%?~%%4%$%%%i%%
(3R 1997)cd 3t 2 F A HZEFAPL L ZRELILE L X
Skl AR D SR Rl SR SLSTIE o ST 2R N R
SEHRABL LR E LRI AP FRAIERRRYZ 2L

B
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BR(F 2 1995) £ ns AnES 2 B G e haw o THOKRS
e Al A s B o B RIS DERY X LER AL
ZABBHFIcEPF T BT X B AEE P "%J/F’/lfi’ e R BE T
Fobrke g A RISAINGE Bl e EH 0 @ 2 RS R R e EbnLR o

233 7% iia?]/?)
1 a2 g

Mok A THEGORE S 2348 Tk 0 5~0 1 ok R b
kB2 652% 0 £ TIERE G 58 R o L E R F A
LR Rk BERBARF 6 P LSRRG 128 PS5 G
FeokHp > TR E 4w G 174.43cms 2 10142cms e > 0@ k55 T iap
mE 5 400~500cms > & & 5 800cms > #if #) BF ¥ i 2,000 cms ™ b o

AR 87T & 107 16 prymdkh k¥ z Ti5p g :iE 6,281cms o
2. 7r 2pind

PRI R S L 1 AR AN R 62 & T 75 & Bt 0§ sk (M
AVFIT)RIF 32 map i TR T o R 0 FIT2 B
X B AN 213ecms B2-3,947cms 2. BF(f B R A i e m )
T3aikip b f g 5 -2,242cms ; R d oo B it B TR E R
/i 3 1,647cms ¥ 4,365cms 2. FF > T8 < 5 E & 2,500cms o
ARKW O B AP E AN KPR E APF R B A (B
oAb 1/3)c A BT A 27 p AR 85 F A2 L 2o A AryEIE E MR VAT
A ERR) R F RERREFY 0 SR BRI T R R
TR - ndE s e BB BT AKPMABRITRR PP
oA X3S0k 39 oxnETE 13m/s e

@%%%ﬁ@m&mﬁﬁTﬁﬁﬁﬁwai%iﬁﬂ%ﬁﬁ;
ﬂL? Sp R BRARE 72 2R R RIS B A 4T 0 i

B m.r T g PR R A AR o d ke T
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z_i@ g %) 2,000~3,000cms g b AEGEE < 3T 2,000cms BF €
PORE TR P P R AT o v de o g (2000/10/30~ 11/1) & G 5
(2001/09/13~19) % b H F > B h F KA 2 Z50 > -k 3 = 2 F b
ZRERERERMUEEL EPREEN P2 R ERPL F—TJ K
BT IR T G R 44~4T ) BEJLP SRR BET R
Ut MR m oA =R JRFEGRRGE 0 A MEER R P TR o B ’FL{'J“}V”/%J

201577 A rpie PP F 2 2PERLIT %
BT e R A BB 52 R R & A s

2K B aﬁw Aon B s B R P AT ehp B
3. ok B B A 4

# 2 % (2000)47 1 o o 2k ‘%’?& Fat 2y BowtE Al A
(ERES] STIE TEZRRE BE S AP IERAIESS SN OV VIOEAR UL SLEEE LG5 &
z sjp;g@g A IS S fé,ggﬁiq:]m ¥ 2. 10~50% » — 4 f) -]
0 10% o R ¢ oRE ] 3t d10 2] 3 0.065mm F A S R o A
17 AT (R ) AR R L5 £ 837,764 o bk ik 50% 5 % iF
ECE BB AR R S F & 1,458,648 9 0 RIFP ik 47% 0 KLP
(I ¥sb)2 Bmp) B A5 5 & 631,537 A RIS 1 89% 5 5 B itk
PR 2 EREF R L F E 2,927,949 ¥ o ¥ FAEL(2012)4 45 K
FHR L 94~097 EHCKE L BF T AL § R B 9% 10cms BF o R E
?k&ﬁpﬁm#$ﬂw%ﬁ#’@ﬁ%$ﬁﬁﬁiﬁ%ﬁ?ﬁ%
&?@%k& ﬁ’m%é+maﬁﬁmw’%% g M-

B 2 e

!

3Ok b R e E ) 5
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%38 LAV RBRE S FF A ERMMER B4

# B AR A ~ % B % C 2% D » % E &% F A% G A% H | &
ARG ) 33,787 32,775 424,165 131,474 55,447 74,934 285,397 555,949 677,377 2,271,305
8586 fﬁ"»;ééié‘_(af )| 830,870 | 1,552,482 | 1,596,381 719,727 | 1,670,729 | 1,871,466 | 1,501,235 | 2,078,351 | 1,939,064 13,760,305
EAE(E )| -797,083 | -1,519,708 | -1,172,217 -588,253 | -1,615,281 | -1,796,532 | -1,215,838 | -1,522,402 | -1,261,687 | -11,489,000
s R GE) -0.39 -0.50 -0.24 -0.21 -0.41 -0.45 -0.31 -0.39 -0.38 -0.36
AEEE )| 981,709 | 2,647,734 | 1,431,266 520,530 | 1,073,380 | 1,250,274 | 1,493.811 | 2,047,672 | 1,514,414 12,960,789
8587 fﬁ"»;ééié‘_(af =) 911,914 | 1,716,268 | 3,100,046 863,819 | 2,772,505 | 2,562,642 | 3,033,239 | 3,103,286 | 2,552,705 20,616,423
EAE(E ) 69,795 931,467 | -1,668,780 -343,289 | -1,699,125 | -1,312,368 | -1,539,428 | -1,055,614 | -1,038,291 7,655,634
s R GE) 0.03 0.30 -0.34 -0.12 -0.43 -0.33 -0.40 -0.27 -0.31 -0.24
A EE )| 1,215,101 | 3,055,060 | 3,074,335 | 1,017,498 | 1,725,803 | 2,156,809 | 3,246,312 | 3,096,816 | 2,228,227 20,815,959
05.88 fﬁ"»;ééié‘_(af )| 1,661,721 | 3,771,349 | 4,125,761 | 1,018,945 | 3,717,507 | 3,414,704 | 3,933,566 | 5,530,441 | 3,580,428 30,754,422
EAE(F )| -446,621 -716,289 | -1,051,426 -1,447 | -1,991,704 | -1,257,896 -687,254 | -2,433,626 | -1,352,201 9,938,463
s R GE) -0.22 -0.23 -0.22 - -0.50 -0.31 -0.18 -0.62 -0.40 -0.31
A EE )| 1,571,404 | 3,591,746 | 5,234,511 | 1,341,811 | 3,467,096 | 3,707,633 | 4,231,748 | 5,615,700 | 3,052,089 31,813,737
8580 fﬁ“»:ééié‘_(g )| 1,885,105 | 4,830,670 | 4,778,505 | 1,252,188 | 3,979,417 | 3,803,588 | 4,511,006 | 6,043,327 | 4,229,037 35,312,843
EAE(E )| -313,701 | -1,238,924 456,006 89,623 512,320 95,956 279,257 427,628 | -1,176,948 -3,499,105
e R GE) -0.15 -0.40 0.09 0.03 -0.13 -0.02 -0.07 -0.11 -0.35 -0.11
AREEE )| 2,311,992 | 5,112,607 | 6,820,313 | 3,372,708 | 4,310,575 | 4,080,886 | 4,426,091 | 6,297,953 | 4,399,240 | 41,132,363
85.90 fﬁ"»;ééié‘_(af )| 2,525,606 | 5,287,271 | 7,194,231 | 50,925,341 | 9,646,270 | 8,887,068 | 10,873,229 | 10,455,088 | 4,950,894 | 110,744,997
EAE(E )| 213,615 | -174,664 | -373919 |-47,552,633 | -5,335,695 | -4,806,182 | -6,447,137 | -4,157,135 -551,654 | -69,612,634
RSN ACS) -0.10 -0.06 -0.08 -16.83 -1.35 -1.20 -1.66 -1.06 -0.16 2.18
A EE )| 3,013,357 | 6,275,504 | 9,005,624 | 53,289,930 | 10,092,700 | 7,921,435 | 11,032,418 | 10,570,983 | 5,462,335 | 116,664,285
85.01 fﬁ“»:ééié‘_(g )| 3,847,412 | 5,924,617 | 9,339,360 | 53,628,860 | 10,328,270 | 10,177,848 | 11,753,494 | 13,557,070 | 6,662,883 | 125,219,814
EAE(E )| -834,055 350,887 | -333,736 -338,930 235,571 | -2,256,413 -721,076 | -2,986,087 | -1,200,548 -8,555,529
RSN ACS) -0.41 0.11 -0.07 -0.12 -0.06 -0.56 -0.19 -0.76 -0.36 -0.27
R
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538 L AP RS E S AR RAER R AG D

# B A% A & % B &% C &% D % % E &~ % F % G & % H A £ 3+

AR E(F )| 4,120,042 7,485,196 | 10,484,204 | 54,197,743 | 10,564,562 | 10,370,059 | 12,964,632 | 13,616,245 6,222,462 | 130,025,146

85.2 42 (H )| 4,104,860 6,952,158 | 10,752,322 | 54,293,419 | 11,201,821 | 11,067,993 | 13,535,835 | 14,744,090 7,655,387 | 134,307,887

ZAE(E ) 15,182 533,038 -268,118 -95,676 -637,259 -697,934 -571,202 | -1,127,846 | -1,432,925 -4,282,741

B R GE) 0.01 0.17 -0.06 -0.03 -0.16 -0.17 -0.15 -0.29 -0.43 -0.13

AR E(E )| 4,610,162 8,587,686 | 12,964,878 | 54,772,556 | 11,710,524 | 11,221,611 | 14,014,928 | 14,931,932 7,162,765 | 139,977,042

85.03 R4 E(F )| 4,207,218 7,219,389 | 10,848,102 | 54,382,272 | 11,238,206 | 11,209,107 | 13,813,733 | 15,011,961 7,852,727 | 135,782,715

EAE(E )| 402,945 1,368,296 2,116,776 390,284 472,318 12,505 201,195 -80,028 -689,962 4,194,327

B R GE) 0.20 0.45 0.44 0.14 0.12 - 0.05 -0.02 -0.21 0.13

AR E(F )| 4,684,207 8,753,003 | 13,199,636 | 55,078,719 | 12,060,798 | 12,009,161 | 14,910,474 | 16,146,368 8,479,901 | 145,322,267

85.04 42 (H )| 4,778,882 8,284,989 | 12,696,072 | 55,031,098 | 12,327,397 | 11,709,323 | 14,317,389 | 15,415,343 8,060,640 | 142,621,132

2R ) -94,674 468,013 503,563 47,621 -266,599 299,839 593,085 731,025 419,261 2,701,134

3 RG] -0.05 0.15 0.10 0.02 -0.07 0.07 0.15 0.19 0.12 0.08

AR E(E )| 4,926,222 9,338,694 | 13,783,948 | 55,413,815 | 12,617,645 | 12,131,095 | 15,014,724 | 16,276,775 8,533,942 | 148,036,861

Z4E(F )| 5,079,322 8,749,488 | 13,905,623 | 55,699,221 | 13,165,455 | 13,337,918 | 16,512,849 | 17,732,237 | 10,381,757 | 154,563,870

85-95
ZAE(F )| -153,100 589,206 -121,675 -285,406 -547,810 | -1,206,822 | -1,498,125 | -1,455,462 | -1,847,815 -6,527,009

B R GE) -0.08 0.19 -0.03 -0.10 -0.14 -0.30 -0.39 -0.37 -0.55 -0.20

AR E(F )| 4,940,579 9,429,441 | 14,063,541 | 55,867,432 | 12,649,832 | 12,553,247 | 16,223,315 | 17,866,010 9,771,456 | 153,364,852

42 (H )| 6,245266 | 10,689,030 | 15,462,244 | 56,351,743 | 14,528,459 | 13,765,982 | 16,981,163 | 18,088,598 | 10,636,692 | 162,749,177

85-96 —— -
ZAE(E)[-1,304,687 | -1,259,588 | -1,398,703 -484,311 | -1,878,627 | -1,212,735 -757,849 -222,588 -865,237 -9,384,325

B R GE) -0.64 -0.41 -0.29 -0.17 -0.48 -0.30 -0.20 -0.06 -0.26 -0.29

AR (E )| 5,877,426 | 11,071,143 | 16,168,027 | 56,250,496 | 13,303,269 | 12,802,132 | 16,326,915 | 17,989,909 9,960,553 | 159,749,868

85.07 42 (H )| 6,358,652 | 10,792,851 | 16,008,305 | 57,204,643 | 15,189,328 | 14,927,812 | 18,956,574 | 20,779,617 | 11,857,809 | 172,075,593

EAE(F )| 481,226 278,291 159,722 -954,148 | -1,886,060 | -2,125,680 | -2,629,660 | -2,789,708 | -1,897,256 | -12,325,724

B R GE) -0.24 0.09 0.03 -0.34 -0.48 -0.53 -0.68 -0.71 -0.56 -0.39

AP E A
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238 LAFTREBEES AN VERAER R A(K2)
# B A% A s % B &% C % D ~ % E % F A% G A% H | & i
A E(F )] 6,188,915 | 11,914,274 | 17,131,207 | 57,825,631 | 14,505,598 | 14,058,256 | 17,419,128 | 19,167,086 | 10,195,027 | 168,405,123
85.08 EaE(F )| 6,750,153 | 11,161,537 | 17,099,772 | 57,412,909 | 16,536,040 | 15,027,726 | 19,056,182 | 20,983,517 | 12,359.917 | 176,387,754
ZE (8 )| -561,237 752,737 31,435 412,721 | -2,030,442 969,469 | -1,637,054 | -1,816,431 | -2,164,890 | -7,982,630
RN ACS) -0.28 0.25 0.01 0.15 -0.51 -0.24 -0.42 -0.46 -0.64 -0.25
AR (3 )] 6,336,370 | 12,374,010 | 17,606,678 | 58,062,755 | 14,825,137 | 14,405442 | 17,915,115 | 19,700,850 | 10,661,237 | 171,887,594
£5.00 fﬁ"»;ééié‘_(af )| 6,974,849 | 11,861,462 | 18,025,433 | 58,157,345 | 17,158,075 | 15,272,377 | 19,242,506 | 21,580,742 | 12,547,105 | 180,819,896
EAE(H )| -638,479 512,548 418,755 94,590 | -2,332,938 -866,935 | -1,327,391 | -1,879,892 | -1,885,869 | -8,932,302
B R GE) -0.31 0.17 -0.09 -0.03 -0.59 -0.22 -0.34 -0.48 -0.56 -0.28
A E(F )] 6,527,771 | 12,628,605 | 18,106,443 | 58,656,469 | 15,648,737 | 14,793,699 | 18,212,428 | 20,191,099 | 10,814,709 | 175,579,960
85100 e B (H )| 7,118,859 | 12,999,149 | 18,522,086 | 58,452,409 | 17,421,419 | 15,512,561 | 19,760,932 | 22,146,279 | 12,955,237 | 184,888,931
ZE (8 )| -591,088 -370,544 415,643 204,060 | -1,772,683 -718,862 | -1,548,504 | -1,955,180 | -2,140,528 | -9,308,971
B E R GE) -0.29 -0.12 -0.09 0.07 -0.45 -0.18 -0.40 -0.50 -0.64 -0.29
AR (F )] 6,972,991 | 13,433,142 | 19,452,199 | 59,450,460 | 15,913,086 | 14,891,133 | 18,374,246 | 20,459,342 | 10,886,760 | 179,833,358
85101 EaE(F )| 7,159,294 | 13,528,386 | 18,753,571 | 58,654,574 | 18,309,638 | 16,213,167 | 20,259,610 | 22,873,090 | 13,695,580 | 189,446,910
ZAE (8 )| -186,303 95,244 698,628 795,886 | -2,396,553 | -1,322,034 | -1,885,364 | -2,413,748 | -2,808,821 | -9,613,552
BB R GE) -0.09 -0.03 0.14 0.28 -0.61 -0.33 -0.49 -0.62 -0.84 -0.30
AR (3 )] 7,617,256 | 15,760,698 | 21,222,635 | 60,876,296 | 18,792,861 | 16,277,718 | 19,785,076 | 22,598,383 | 12,871,100 | 195,802,024
85100 fﬁ"»;ééié‘_(af )| 7,232,428 | 13,661,461 | 19,122,826 | 58,792,855 | 18,501,068 | 16,314,850 | 20,341,735 | 22,961,795 | 13,747,806 | 190,676,824
EAE(E )| 384,828 | 2,099,237 | 2,099,810 | 2,083,441 291,792 37,132 -556,659 363,412 -876,706 5,125,200
B R GE) 0.19 0.68 0.43 0.74 0.07 -0.01 -0.14 -0.09 -0.26 0.16
AR (3 )] 8,147,490 | 16,522,975 | 21,856,126 | 62,215,755 | 20,236,907 | 17,921,046 | 22,195915 | 24,191,127 | 14,359,568 | 207,646,910
85103 EaE(F )| 7,494,548 | 14,500,952 | 20,438,456 | 59,320,581 | 19,163,847 | 16,665,648 | 21,082,690 | 23,905,244 | 14,285,031 | 196,856,996
EAE(E )| 652,943 | 2,022,024 | 1,417,671 | 2,895,174 | 1,073,060 | 1,255,398 | 1,113,226 285,883 74,537 | 10,789,914
B E R GE) 0.32 0.66 0.29 1.02 0.27 0.31 0.29 0.07 0.02 0.34
A A
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438 LA REBAE R A A EMER R4 I)

E-: B A E A & % B &% C 2% D % % E &~ % F 2% G 2% H A | & e

R 2£(F ) 8,197,261 16,999,207 | 22,694,790 | 63,617,232 | 20,634,671 18,118,201 | 22,513,752 | 26,144,270 | 16,939,114 [215,858,497

85.104 EaE(E ) 9,008,035 | 17,016,022 | 21,964,753 | 60,990,099 | 21,111,480 | 18,053,497 | 24,164,030 | 26,947,236 | 16,470,755 (215,725,908
EAE(E ) -810,775 -16,815 730,037 2,627,133 -476,809 64,704 | -1,650,278 -802,966 468,359 132,589
EERGE) -0.40 -0.01 0.15 0.93 -0.12 0.02 -0.43 -0.21 0.14 -

R (@) 9,117,443 18,112,578 | 24,238,222 | 64,416,850 | 20,952,419 | 18,892,533 | 23,227,468 | 27,060,320 | 17,444,387 (223,462,220

85-105 f?:ééil_(g‘"’ ) 9,169,765 | 17,519,074 | 22,209,517 | 62,670,020 | 21,896,173 | 18,740,624 | 24,436,282 | 29,079,009 | 19,502,411 [225,222,875
EZAE(E ) -52,322 593,504 2,028,705 1,746,830 -943,754 151,908 | -1,208,814 | -2,018,689 | -2,058,024 | -1,760,655
EERGE) -0.03 0.19 0.42 0.62 -0.24 0.04 -0.31 -0.52 -0.61 -0.06

R £(F ) 9,290,244 | 18,422,383 | 24,273,408 | 64,776,915 | 21,283,142 | 19,259,789 | 23,839,411 | 27,758,623 | 18,313,223 (227,217,137

85106 EHE(E ) 9,585,417 | 19,527,630 | 34,260,171 | 63,577,524 | 23,608,034 | 19,726,347 | 24,798,322 | 29,400,270 | 19,605,729 (244,089,445
EAE(E ) -295,174 | -1,105,247 | -9,986,763 1,199,391 -2,324,891 -466,558 -958,911 -1,641,648 -1,292,505 |-16,872,308
EERGE) -0.15 -0.37 -2.13 0.42 -0.59 -0.12 -0.25 -0.42 -0.38 -0.53

R 2£(F ) 9,626,012 | 20,888,376 | 35,193,351 | 65,482,664 | 22,132,849 | 19,569,050 | 24,180,446 | 28,489,204 | 18,398,684 (243,960,636

85.107 4 F(F ) | 10,293,863 | 20,092,858 | 34,687,012 | 64,127,462 | 24,085,839 | 20,111,174 | 25,169,272 | 30,415,345 | 20,610,044 |249,592,869
EAE(E ) -667,851 795,518 506,339 1,355,202 | -1,952,990 -542,124 -088,826 | -1,926,141 -2,211,360 | -5,632,233
EERGE) -0.33 0.27 0.11 0.48 -0.49 -0.14 -0.25 -0.49 -0.66 -0.18

R £(F ) 9,745,019 | 21,195,913 | 35,517,775 | 65,763,218 | 22,390,100 | 19,685,910 | 24,312,827 | 28,947,540 | 18,826,986 (246,385,286

85.108 l’?;:ééil_(éf’% ) | 10,584,057 | 20,781,908 | 35,796,427 | 64,912,613 | 25,042,444 | 20,901,393 | 25,852,394 | 30,763,688 | 21,058,665 (255,693,587
EAE(E ) -839,038 414,005 -278,652 850,605 | -2,652,344 | -1,215,483 -1,539,567 | -1,816,148 -2,231,679 | -9,308,301
EERGE) -0.41 0.13 -0.06 0.30 -0.67 -0.30 -0.40 -0.46 -0.66 -0.29

R £(&F ) | 9,844,143 21,340,675 | 35,655,621 | 65,943,161 | 22,750,114 | 19,804,922 | 24,403,529 | 29,270,859 | 19,337,293 (248,350,317

85.100 a4 F(F ) | 10,954,888 | 21,859,249 | 36,708,054 | 65,786,085 | 25,785,651 | 21,564,444 | 26,547,843 | 31,676,471 | 21,420,066 [262,302,751
EAE(F ) | -1,110,745 -518,574 | -1,052,432 157,075 | -3,035,536 | -1,759,522 | -2,144,314 | -2,405,613 -2,082,773 |-13,952,434
EAE R (N R) -0.55 -0.17 -0.22 0.06 -0.77 -0.44 -0.55 -0.61 -0.62 -0.44

AP E A
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