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ABSTRACT:

Seas surround Taiwan. In order to explore marine resources, to develop shipping business, and to do
marine construction and planning, these all need a long-term reliable oceanographic database to depend
on. Because of global climate change, natural disasters such as floods, storms, earthquakes and tsunamis
seem to happen frequently. The policy of an early warning system including prevention of coastal disasters
has become one of governmental primary executive targets in recent years. Considering the safety of ships
and individuals in nearby seawater around Taiwan and the protection of water environments, the first
priority for HMTC is to promote the study of the "Taiwan Coastal Operational Modeling System".
TaiCOMS is an abbreviation for the title. The long-term sea-monitoring data is combined with the
oceanographic observation data through the "Harbor Environment Information Website System" to provide
forecast data for harbor authorities and shipping company officials and some related engineers. However,
the air atmosphere is very complicated in Taiwan’s marine areas due to the topographical layout; there are
many factors are supposed to be done further research and be modified at present stage. The objective of
this project is to integrate waves, tides and currents into a numerical modeling operation system and
maintain the computer program "TaiCOMS”. The major tasks include operation system program
maintenance, data analysis, hardware and software update testing, in comparison with forecast data and
observation data and the improvement of the operation system performance.

The objective of this project is to integrate the "Enhancement of Wave Simulation Technology on the
Coastal and Harbor Areas (2/4)"," Enhancement of water and current simulation technology on coastal and
harbor areas (2/4)","Advance Tsunami Simulation Technology in the Coastal and Harbor Areas with Risk
Analysis (2/4)" and "Scouring Mechanism and Prevention Method for Breakwater Head (2/4)". Supplying
waves, tides, currents and tsunamis' information to major harbors in Taiwan, analyzing breakwater head
morphology change, and making effective prevention strategies and giving suggestions is what we want to
do. Last, we provide references for port authorities and engineering units to maintain normal operation of
harbors and to maintain sustainable development of the coastal areas.
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T AR AN 2 Kirby 2 Dalrymple (1983) #7748 B e j 347 SE5+
(REF/DIF)H-F 5 A & Bl i & fdd A6 ~ 2B ~ RRIBE
EER BB T TEE LY BE S BRI AR R
ﬁ;’iﬁawﬁjﬂﬁﬁﬁ%ﬁﬁaﬁﬁ?ﬁ$%’Qﬁﬁi*%
TERY R RS ITEL ko B iad ¢ R R RS EHFIER
SRR £ AR S LA RS S #gé’m
mbfﬁ&wﬁéﬁ?%ﬂ§$ﬁ£%%¢ FROF o LATIT RAIR

S SR

S LB R AN L R RSORE 5 10 2 B R T
2 2-5 514 ﬁi:lg_’fs‘%&#@—krg] 216 7% » L & )iif"t"% e oA
AR AIEE  FRRE TR BB T TREAY BIRED
R ) L S O TRy T
B)IESBRET AR

225 AR AN KED S TR

o

HE U AR (5T T) A TR
%] X(m) Y(m) ) (10m)

2 278577 2784690 -55 801x1301
FL e 322539 2787360 256 621x731
R 341180 2725933 185 601x801
(L58 316892 2655232 150 321x801
A 177877 2487555 38 801x1701
P 162072 2533583 30 1001x501
Ef[ I 186945 2680791.6 -36 1001x1901
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(1)USGS(U.S. Geological Survey) % BB 73 RF 7
http://earthquake.usgs.gov/earthquakes/eqgarchives/fm/

(2)CWB(Central Weather Bureu) 4 # %453 A ® 73 4 5
http://cwbsnbb.cwb.gov.tw/

(3)Fnet(Full Range Seismograph Network of Japan) B & [ &% 1 & s
o

http://www.fnet.bosai.go.jp/fnet/event/joho.php?LANG=en

USGS-NEIC z 3 R 3R B = Fl 5 22k (4cB] 2.35) » 2 H FEp 3P~
N RFAL0 1 ] 7 REFE--HTRLFL ALY R
BEG A E S P Ad AR (LS 119 B~123 B A4 21 B ~26
B)HY P § % Rz b BT TR (hoB] 236 f77) 0 9 fk RS 5 A
GrF EEAENL A B FERY NEICZ FAle THAKP A1
AL F HoperT 3 o7 (National Research Institute for Earth Science and
Disaster Prevention NIED) #t# & 2. F-net (Full Range Seismograph
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Network of Japan) # # ] & X % 120 /& 7] 156 & > # 5% 20 & $] 49 & >

ik RRASY (B 337) o
htpifineic usgs.govineisFM/ Google [3 @ ]

Search USGS

- "'""‘y/ f! USGS Home
‘5 SR F o Contact USGS

science for a changing world

Earthquake Hazards Program Home  AboutUs  Contact Us

EARTHQUAKES HAZARDS LEARN PREPARE MONITORING RESEARCH

ResearchProjects  Cyrrent USGS Fast Moment Tensor Solutions

Borehole Geophysics
and Rock Mechanics

Earthauake Geology |Chck on an Earthquake for more Information.

and Paleoseismology

UGS Fast Moment Tenseor Solutions

Regional & Whole-Earth
Structure

Strong-motion
Seismology, Site

Response & Ground
Motion

Scientific Data
Earthquake Catalogs &
Data - CSV/ GIS / KML
Earthguake Catalogs -

Lists

Earthguake Catalogs -
NEIC via FTP

Earthquake Catalogs -
Searchable

Global & National Data -
O Shallow (0-70 km) @ Intermediate {71-300 km) @ Deep (301-700 km)

Regional Data
Software to Download @2[}1[}1’[}11’18 16:09:20. 75 SANTA CRUZ ISLANDS MW 6.7
External Research ®2[]1[]i'[]1”ﬂ 15:40:30 41 GUATEMALA MW 5.8
Support @20101‘011‘18 08:41:07 NEW MEXICO MW 3.8
Q2010f01f18 01:02:21.21 KURIL ISLANDS MW 5.6 Rl

Bl 2.21a % B USGS FTHE

Quick CMT Reports:

Fecent Qoimnt Distribution In Taiwan

Subscribe Quick CMT
Date Time(UT) || Lat. || Lon. || Dep. | Mw Strike Dip Slip Misfit CMT Detail
Trace

18.00 216 39 135

13 ’ 344 63 60 0:304

2010-11-10f) 9:36:58.70 || 22.87 [|121.26

Sclution

Trace

9.80 370

2010-11-09)118:30:52.90 | 24.55 |[121.82 1> ‘ a9 151

0.581

FE

ma
Solution

Trace

19.90 337 42 37

2010-1108] 13: 1:21.30 || 23.22 (12041 4.50 0.584

ma
Solution

FE

Trace

57.30 340 127 64 23

2010-1106) 0:22: 6.50 ||24.04 |[121.93 =5 o e 152

0.651

EE

ma
Solution

Trace

42.20 260 257 33 153

2010-11-0418:22:25.50 | 22.05 |[121.61 11 it 7= 0

0.712
ma
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niep F-neft F-net HOME .c-:um NIED JAPANESE
What is F-net  Station Info Waveforms |Access Coun Renewal History
ﬁfaﬂmm Seismograph 'Tnplc: Moment Tensors,_ I'Search for Mechanism FAQ ' Retrieval of Waveforms
Earthquake Information 2011704 (UT)

01 - 0 - I Search I Bintroduction Bhformation Bpublication Whihat is M7 B Updated < Prev Mest 23
Origin Time{UT) Latitude |Longitude | Depth Magnitude Region Var Red
2001/045158,19:14 FE M 1404 E 20 ki j 4.8 SQOUTHERM ARITA PREF 1882
2011/04/18.17:87 3E N 13946 E a0 km Mj 4.1 EAMAGAWS PREF F0.A8
201150418 17:26 HEHN 420 E B km Mj 4.0 E OFF ACOMCORI PREF B161
2011/04518,08:16 34N 1363 E 40 km Mj 3.5 SHIGA GIFU BORDER REGION G502
2011/04/18,02:08 AN 1407 E M km Mj a4 EASTERM FUKUSHIMA PREF 7ae
2011/04/17,18:33 FOH 1408 E 10 ki Mj 4.1 EASTERM FUKUSHIMA PREF a4
2011/04/17,18:09 38N 401 E 80 km Mj 44 MORTHERM CHIEA PREF D546
201150417 15:47 AN 413 E 30 km Mj 4.8 E OFF FUKUSHIMA PREF a0
2001704517, 14:46 AN 1408 E zhallow j 4.4 EASTERM FUKUSHIMA PREF 7808
2001704171251 AN 407 E 10 km Mj 4.4 EASTERM FUKUSHIMA PREF 2532
2011/504,17,08:08 AN 1408 E 10 km Mj 4.2 EASTERM FURKUISHIMA PREF 8940
2011/04/17,06:49 AN 1405 E 40 km Mj 4.7 SQOUTHERM IBARART PREF 2.4
2011/04/17.05:38 EEI 1407 E 10 km Mj 44 EASTERM FUKUISHIMA PREF 2588
2011/04/17,04:39 35O H 1406 E 40 km Mj 45 SOUTHERM IBARART PREF 8809
2011/04417,01:38 3\IMN 423 E 40 km Mj 4.6 E OFF MIvAGI PREF 8508
2011/04,/16,20:21 AN nE 40 km Mj 4.8 E OFF IBARAKT PREF FEALS
2011/04/16,20:19 A 1400 E 10 ki Mj 4.5 EASTERM FUKUSHIMA PREF F1A6
2011/04/16,19:17 O 1387 E 10 km Mj 348 MID WOGATA PREF 187
20110416, 15:56 AN 1387 E 30 km Mj 4.8 MID WOGATA PREF a0
2011/04/16,13:40 MO 1228 E 20 ki Mj 4.6 M OFF ISHIGAKLIIMA IS 1947
2011/04/16,04:20 IEM 16 E Al km Mj 44 E OFF FUKUSHIMA PREF 9.2

Bl 2.21c p » 1 X F H A L A7 F-net TEFw & FH

WFFEFEFE, 0 55 HBIATHE RFAFY 3 A4 TP %
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AFHe Z A2 TR
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=Y o Bldr EQ20110805145238 Mw38 dep021 CWB > H p 4T p %
P RS R T R R Sl S TGS mat A 0 18
ﬁr*mﬁﬁﬁﬁﬁﬁ%%ﬂowﬂéﬁ i %%
uF 2 H(jpg BIAR) o Q)FEdR-k i @ MAER R g & 2 2 F () o 4
B ORRH C RIRAR L 4G d = B (Pg BlAR) ©
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Al s (3.23)
c, :Q:C(g sinf + U,

At e, (3.24)
c, :ﬁ:lé_a( (9%—0036’ ou S aUS)

dt kod ox 8x oy (3.25)
c, = do :8_0(8_d U, od +U, —) C k(cos@a— + s1n96i)

dt od ot 8)6 ox oy (3.26)
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L (3.30)
A3:al—blé
Ay=a=b , Ay =1+2a,-2b Koo, (3.31)
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Ao A Y, Q20T R i S AR PR

Minimax approximation ji- Z_2_ » ' B¢ ArdR t enti i@ A B 5

%=10.994733 » 41=-0.890065 » 21=-0.451641 -

g;‘;}‘%‘/ﬁ' L }%}%@’&ﬁ/ géKu}‘ R T A A m/ﬁtnbiﬁi )
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7 OB TS A2 -5 7 5 Dalrymple et al. (1984)2. % 7 54 ¢

2ne( 2C ak;
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1. i & % 23 F(,0)2 nFé$ % (moment) » M,

M, =[f"F(f.00f -dO (3.45)
2 R FUE S E() S

E(f)=[F(f,0)d0 (3.46)
3. 7 44 % (significant wave height » H,) :

Ho=4E =My gu pon g Bo=Mo (3.47)
4, T3S (T,) ' N HE* -1 P A B FEd A0 B g &2 T
323k o T

T,=M_[M, (3.48)

5. T3, T&E

0 =tan '(SF/CF)
S

SF =[sin@- F(f,0)df -do

CF =[cos@-F(f,0)df -d6

6. 4 X (T,)): 2 7 ok i 3 E(f)2 & =% it
FHEF fo R B HE Y 5 T

T,=V{, (3.52)
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| West Pacific wind-wave model |
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235 2P BABLESFRP T TR A F R

A % # Fl(m) 7oA p T T 51 (sec) A (%)
<0.5 987 3.44 22.73
0.5~1.0 2294 3.53 52.82
1.0~1.5 745 3.51 17.15
1.5~2.0 149 4.54 3.43
2.0~2.5 65 5.11 1.50
2.5~3.0 27 5.41 0.62
3.0~3.5 15 5.70 0.35
3.5~4.0 15 6.16 0.35
4.0~4.5 21 6.1 0.47
4.5~5.0 12 5.86 0.28
>5.0 13 5.66 0.30
&2/ 3aE 4343 3.619 100

BRI EFHAZE<ES 7.780m
BLPIEP R T 10k Hp & K< B 5 7.450 sec
PR A F T5E 5 0.839m

%36 £ BABEEFRHTTIDL G A F N

Lo | FHED | FAE) | ke | FEED | FAF%

N 452 10.41 S 37 0.85
NNE 868 19.99 SSW 111 2.56
NE 103 2.37 SW 164 3.78
ENE 69 1.59 WSW 392 9.03

E 71 1.63 \ 694 15.98
ESE 89 2.05 WNW 614 14.14
SE 61 1.40 NW 326 7.51
SSE 49 1.13 NNW 243 5.60
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237 2° BABLEFRITFERAE A F N

% § Fl(m) . ¥ g T 3518 (sec) A F (%)
<0.5 3 5.38 0.17
0.5~1.0 150 3.77 8.37
1.0~1.5 285 3.20 15.90
1.5~2.0 315 3.78 17.57
2.0~2.5 343 4.36 19.13
2.5~3.0 304 4.93 16.95
3.0~3.5 193 5.30 10.76
3.5~4.0 110 5.45 6.13
4.0~4.5 56 5.48 3.12
4.5~5.0 30 5.59 1.67
>5.0 4 5.62 0.22
£/ T aE 1793 4.35 100

BRI EF AR E<ES 5280m

BLPIEP R T 103k H & X B 5 6.790 sec
BRI F A3 TimE 5 2272 m

238 2P BABLEER PR IR S AF B4

ko | FAED | AT | Aw | FHED | FAFC)
N 963 53.71 S 0 0
NNE 789 43.84 SSW 2 0.11
NE 9 0.50 SW 5 0.28
ENE 3 0.17 WSW 1 0.06
E 0 0 W 3 0.17
ESE 0 0 WNW 0 0
SE 0 0 NW 3 0.33
SSE 2 0.11 NNW 13 0.73
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%45 2008~2011 & @ & §F % Bk T bk fah 2 3F EEP SRR T
Ao Baed ix ! 2 &g K Z(HHWL) ~ L 353 2 =(MHWL) ~ L3533 =
(MWL) ~ T 218 = (MLWL) ~ & <8 = (LLWL) % &~ & #80 =& » 4o
B 4.19 #77r - 2008~2011 #HF L £ g EEPF2 BB i CELPIE 5
2154m-> 4 3 2011 # 87 29 p 11 pFo L B imxb2 4 & (A 4 (5
2 5 {2 A3 T35 (2008~2011 & )4e T

8 3% =(HHW.L) E.L.+2.154 m
Tz e =(MHW.L) E.L.+1.175m
T35 = (MW.L) E.L.+0.438 m
T35 e = (M.LW.L) E.L.-0.215m
B e i (L.LW.L) E.L.-1.171m
< 2.722m
T yam - 4 1.765 m

ik isF R ek AR EBL 20 mak 2011 # 50 foh 45
CEABR P ETHRESA A FEIE AP LAV KR
EAp)A AR R drd 4-8 415 0 LA piRtg L ] 2 A A 4cR] 4.20
AT R A AT ESFL PR 22 2 p P K A BRES S 0.207
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(10) #-F i (= 2k

k4% 2008~2011 & ¥ & F % B B jh kD b2 B EED BT
Fo @aediE P 2 BF B e (HHWL) ~ T 353 # = (MHWL) ~ T 3558 1=
(MWL) ~ T 218 = (MLWL) ~ & <8 = (LLWL) % & & #80 =@ > 4o
B 4.21 #7577 - 2008~2011 +# Hp ¥ #-F jh bR PF2 B B 5 BB E 5
1522m-> 4302011 # 8% 29 p 10pF o & P ixxh2 3 & (N & (48
2 5 {2 A3 T35 (2008~2011 & )4eT

% 3 =(HHW.L) E.L.+1.522m
Tiog g = (MHW.L) E.L.+0.885m
I 3@ i (MW.L) E.L.+0.328 m
I 32 = (M.LW.L) E.L.-0.173m
B M = (L.LW.L) E.L.-1.005m
Bt in A 2.199m
T yai e X 1.419 m

Pt itiad F2 L PSPt AP ERRE P naE 2011 £ 55
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9 50208m O 4 dRtgH 5 0181m: 2 pip My~ B dR1t5 5 4 0517
m) > S AP HkRIES 5 0112me I > kg4 49 A58 5 P RE P
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Keelung Harbor

15 T T T T T [ T Tt 1 T T [ T T T T T [ T T T T T ]
- | A A A HHwL H.H.W.L. =0.957 m o—Oo—0O ML | ]

®—9® 9 vHwL T T we
1o | 1 mwL ]
£ ]
T i
3 ]
= ]
_05 —
10 — ]
15 B | | | | | | | | | | | | | | | | | | | | | | ]
Jan-08 Jan-09 Jan-10 Jan-11 Jan-

Time (month)

Bl 4.4 3Fi# 2008~2011 £ 1 & (% 4 b =38 1 52t 8 )
030 —T1—1 T T 1 ] T ] T 7 T ]
025 — Constituents _]
- - M, ® ® @ Lowfrequency 7
B B B B duma |
- g &= = Semidiumnal -
00— s Ki O <O © Terdumal ]
£ N O O O Shallow water —
% "_ 01. :
3 015 — —
= C ]
e B _
< R _
0.10 — |
: Pl N2 :
- u 44, S —
0.05 — + —
B ] _
L + ]
0.003 ! ! ﬂ ! ! :Im ! ! &L ! R N ! | ! | ()
0 15 30 45 60 75 90

Frequency (deg./hr)

Bl 4.5 AP (2009~2011 &)B st %2 A RS | A

5

4-16



Longdong Harbor
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Linshanbi Tidal Station
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Zhuwei Tidal Station
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Waipu Tidal Station
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% 4-1 AWk S s 2009-2011 #

B R S A
A

B Am | eF | Fig | ik | B | 4@ | sME | Ehe ok
gl emlim | m | ) lwl ael @] m | )

1| M2 | 28.98410 | 0.2338 | 84.145 || 31 | OP2 | 28.90197 | 0.0040 |213.052
2 K1 | 15.04107 | 0.1947 [224.105| 32 | 25M2 | 31.01590 | 0.0040 |176.980
3| SA | 0.04107 | 0.1692 | 36.175 | 33| S1 15.00000 | 0.0039 | 76.222
4 | O1 | 13.94304 | 0.1639 | 6.387 | 34| T2 29.95893 | 0.0039 |127.352
5 P1 | 14.95893 | 0.0629 |249.016| 35 |[MKS2| 29.06624 | 0.0038 {105.131
6 N2 | 28.43973 | 0.0609 [252.617( 36 | VI1 15.12321 | 0.0037 {350.897
7 S2 | 30.00000 | 0.0576 |311.646] 37 | PHI1 | 15.08214 | 0.0036 |136.112
8 | Q1 | 13.39866 | 0.0339 (186.858| 38 | M6 86.95232 | 0.0032 | 17.064
9 | MU2 | 27.96820 | 0.0252 | 66.452 | 39 | R2 30.04107 | 0.0030 |208.591
10| K2 | 30.08214 | 0.0158 | 88.626 || 40 | MK4 | 59.06624 | 0.0028 |269.579
11 | NU2 | 28.51258 | 0.0144 | 18.686 || 41 | 2MS6 | 87.96821 | 0.0025 |320.506
12 | SAA | 0.08214 | 0.0140 | 88.495 | 42 | KI1 14.56955 | 0.0024 {153.192
13| L2 | 29.52848 | 0.0138 |161.510] 43 | KJ2 | 30.62651 | 0.0023 |246.741
14| M1 | 14.49203 | 0.0123 | 34.929 || 44 | MK3 | 44.02517 | 0.0022 | 71.547
15 11 15.58544 | 0.0116 | 41.572 || 45 | MO2 | 42.92714 | 0.0020 |299.527
16| M4 | 57.96821 | 0.0112 |253.160( 46 | THE1 | 15.51259 | 0.0020 |303.680
17 | MM | 0.54437 | 0.0097 | 22.656 || 47 | OQ2 | 27.34170 | 0.0019 | 66.994
18 [LAMZ2| 29.45563 | 0.0087 | 52.158 | 48 | S4 60.00000 | 0.0019 | 47.731
19 | MS4 | 58.98410 | 0.0081 |141.867] 49 | SO1 | 16.05696 | 0.0018 |166.451
20| O01 | 16.13910 | 0.0072 |273.541| 50 | MP1 | 14.02517 | 0.0018 |286.527
21| MF 1.09803 | 0.0072 | 53.506 || 51 | 2N2 | 27.85935 | 0.0018 | 77.445
22 | RO1 | 13.47151 | 0.0067 |293.287| 52 |2MN6| 86.40794 | 0.0018 [181.242
23 [IMNS2| 27.42383 | 0.0065 |225.832| 53 | SK4 | 60.08214 | 0.0014 [166.705
24 | MSF | 1.01590 | 0.0063 | 65.434 | 54 | SK3 | 45.04107 | 0.0013 |337.388
25| M3 | 43.47616 | 0.0063 |234.130| 55 | SN4 | 58.43973 | 0.0011 |305.355
26 | 2Q1 | 12.85429 | 0.0056 | 3.480 | 56 | SO3 | 43.94304 | 0.0010 |133.859
27| PI1 | 1491786 | 0.0056 | 67.958 | 57 | 2SM6 | 88.98411 | 0.0009 |279.925
28 |[SGM1| 12.92714 | 0.0051 [113.732| 58 |2MK6 | 88.05035 | 0.0008 | 65.860
29 [IMSN2| 30.54437 | 0.0051 | 79.206 | 59 |MSN6| 87.42384 | 0.0006 |165.277
30 | MN4 | 57.42383 | 0.0050 | 73.898 | 60 |MSK6| 89.06624 | 0.0006 | 20.226

T 32 2 =0.0541 m

Ao 47 R BETE R 0 2010/7/2 11:00:00
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% 4-2 ¥k &P B 2009-2011 2@ TR AL £

B aw | s Jeltg | ARk | B | AW | RAEF | RIF (AP i
5| PA | (BRI F) | (m) (B) | 5| &4 | (BRL)IF) | (m) | (&)

1| M2 | 2898410 | 0.2209 | 17.286 || 31 | PI1 14.91786 | 0.0040 | 80.617
2 | K1 | 15.04107 | 0.2046 |218.685( 32 | PHI1 | 15.08214 | 0.0038 (176.486
3| O1 | 1394304 | 0.1714 | 0.991 | 33 |[LAM2| 29.45563 | 0.0036 | 52.620
4 | SA | 0.04107 | 0.1660 | 37.570 | 34 | SO1 | 16.05696 | 0.0034 |145.769
5 S2 | 30.00000 | 0.1056 |256.820( 35| OP2 | 28.90197 | 0.0034 |181.717
6 P1 | 14.95893 | 0.0654 |243.648| 36 | KJ2 | 30.62651 | 0.0033 (206.427
7 | N2 | 28.43973 | 0.0560 |204.897| 37 |[MSN2| 30.54437 | 0.0030 | 78.029
8 | Q1 | 13.39866 | 0.0347 [182.096| 38 | MO2 | 42.92714 | 0.0030 (274.829
9 | K2 | 30.08214 | 0.0305 | 32.696 || 39 |MKS2| 29.06624 | 0.0029 (177.241
10| MU2 | 27.96820 | 0.0214 | 78.252 || 40 | MK4 | 59.06624 | 0.0028 |287.499
11| SAA | 0.08214 | 0.0165 | 84.884 || 41 |2MNG6 | 86.40794 | 0.0028 |196.030
12| M1 | 14.49203 | 0.0135 | 32938 || 42 | L2 29.52848 | 0.0028 |166.516
13| J1 15.58544 | 0.0128 | 32.564 | 43 | MK3 | 44.02517 | 0.0026 |103.507
14| M4 | 57.96821 | 0.0127 |264.110| 44 | 2SM2 | 31.01590 | 0.0026 |175.543
15| MSF | 1.01590 | 0.0118 | 75.253 || 45| S1 15.00000 | 0.0025 | 93.390
16| MM | 0.54437 | 0.0102 | 17885 || 46 | VIl 15.12321 | 0.0024 |351.537
17 | NU2 | 28.51258 | 0.0083 |327.708| 47 | THE1 | 15.51259 | 0.0021 |283.517
18 | MS4 | 58.98410 | 0.0081 |153.938| 48 | KI1 | 14.56955 | 0.0020 |124.949
19| O01 | 16.13910 | 0.0073 |265.514] 49 | S4 60.00000 | 0.0017 | 48.299
20| M3 | 43.47616 | 0.0072 |244.963| 50 |MSN6| 87.42384 | 0.0016 (100.750
21| RO1 | 13.47151 | 0.0069 |279.631( 51 |2MK6 | 88.05035 | 0.0015 | 65.946
22| T2 | 29.95893 | 0.0064 | 56.503 || 52 | OQ2 | 27.34170 | 0.0015 | 84.304
23| MF | 1.09803 | 0.0054 | 42.495 || 53 | SK3 | 45.04107 | 0.0013 |357.982
24 | MN4 | 57.42383 | 0.0053 | 81.105 || 54 | 2N2 | 27.85935 | 0.0013 | 28.376
25| 2Q1 | 12.85429 | 0.0050 |358.413| 55 | SN4 | 58.43973 | 0.0012 |309.916
26 IMNS2| 27.42383 | 0.0048 |251.488| 56 | SK4 | 60.08214 | 0.0011 (184.077
27 |2MS6| 87.96821 | 0.0046 |301.527| 57 | 2SM6 | 88.98411 | 0.0010 (217.252
28| M6 | 86.95232 | 0.0046 | 24.246 | 58 | SO3 | 43.94304 | 0.0010 (129.881
29 ISGM1| 12.92714 | 0.0045 |111.175( 59 | R2 30.04107 | 0.0009 |318.095
30 | MP1 | 14.02517 | 0.0043 |312.097| 60 |MSK6| 89.06624 | 0.0008 [337.420

T 3251 = =0.0214 m

Afes TR EFAREFRF ¢ 2010/7/2 11:00:00
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% 4-3 WL J S 5 2009-2011 £ 8 FAA oA 7S & £

B aw | s Jeltg | ARk | B | AW | RAEF | RIF (AP i
5| PA | (BRI F) | (m) () |5 | ¢4 | (BRLPPE) | (m) | (&)

1| M2 | 2898410 | 0.7593 |115.288] 31 | S4 60.00000 | 0.0076 | 3.072
2 | K1 | 15.04107 | 0.2215 |236.482| 32 | M3 43.47616 | 0.0066 |206.484
3 S2 | 30.00000 | 0.2075 | 16.726 | 33 | SO1 | 16.05696 | 0.0063 (172.420
4 | O1 | 1394304 | 0.1936 | 17.161 || 34 | PI1 14.91786 | 0.0061 | 74.412
5| SA | 0.04107 | 0.1741 | 34.499 | 35 | 2Q1 | 12.85429 | 0.0060 | 8.230
6 | N2 | 28.43973 | 0.1546 |285.111| 36 | R2 30.04107 | 0.0057 |232.166
7| M4 | 5796821 | 0.0761 |205.363| 37 | SN4 | 58.43973 | 0.0056 (268.667
8 P1 | 14.95893 | 0.0707 |261.614( 38 | MO2 | 42.92714 | 0.0055 (180.511
9 | K2 | 30.08214 | 0.0613 [157.212| 39 | SO3 | 43.94304 | 0.0054 | 56.600
10| MS4 | 58.98410 | 0.0515 |108.735| 40 | 2MS6 | 87.96821 | 0.0051 | 23.431
11| MSF | 1.01590 | 0.0461 | 80.194 || 41 |[MKS2| 29.06624 | 0.0050 | 84.728
12| L2 | 29.52848 | 0.0421 |149.221| 42 | MP1 | 14.02517 | 0.0049 | 11.775
13| Q1 | 13.39866 | 0.0400 |196.324| 43 | SK4 | 60.08214 | 0.0046 |142.145
14 | NU2 | 28.51258 | 0.0398 | 38.039 || 44 | PHI1 | 15.08214 | 0.0045 |174.156
15 | MU2 | 27.96820 | 0.0393 | 42.521 | 45 | OQ2 27.3417 |0.0044 | 74.822
16 | MN4 | 57.42383 | 0.0292 | 18.605 || 46 |SGM1| 12.92714 | 0.0043 |132.412
17| MM | 0.54438 | 0.0247 | 6.116 | 47 | MF 1.09803 | 0.0042 {194.653
18 [LAMZ2| 29.45563 | 0.0211 | 47.052 || 48 | KJ2 | 30.62651 | 0.0040 |298.744
19 | MK4 | 59.06624 | 0.0152 |247.543] 49 | VI1 | 15.12321 | 0.0037 | 9.142
20| M1 | 14.49203 | 0.0147 | 49.706 | 50 | 2N2 | 27.85935 | 0.0033 | 95.604
21| T2 | 29.95893 | 0.0138 |195.180( 51 | M6 86.95232 | 0.0030 |102.265
22| J1 15.58544 | 0.0136 | 54.562 | 52 | KI1 | 14.56955 | 0.0027 |164.892
23 IMNS2| 27.42383 | 0.0117 |202.252| 53 | SK3 | 45.04107 | 0.0027 {291.923
24 | SAA | 0.08214 | 0.0102 | 82.617 || 54 | S1 15.00000 | 0.0020 | 88.460
25| OP2 | 28.90197 | 0.0099 |193.370| 55 | 2SM6 | 88.98411 | 0.0020 |308.684
26 | MK3 | 44.02517 | 0.0098 | 28.970 || 56 | THE1 | 15.51259 | 0.0019 (294.965
27 |2SM2| 31.01590 | 0.0097 |166.717| 57 |2MK6 | 88.05035 | 0.0017 |157.329
28 IMSN2| 30.54437 | 0.0084 | 79.174 || 58 |MSK6| 89.06624 | 0.0013 | 89.045
29| O01 | 16.13910 | 0.0084 |285.266( 59 |[2MN6 | 86.40794 | 0.0013 (272.964
30| RO1 | 13.47151 | 0.0082 |293.338| 60 |MSN6| 87.42384 | 0.0011 (207.226

T2 = =-0.0281 m

Afes TR EFAREFRF ¢ 2010/7/2 11:00:00
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% 4-4 % FS# = 2009-2011 & 3 52 TRA oL 472 % 4

B aw | s Jeltg | ARk | B | AW | RAEF | RIF (AP i
5| PA | (BRI F) | (m) (B) | 5| &4 | (BRL)IF) | (m) | (&)

1| M2 | 28.98410 | 1.2072 |119.511| 31 | MF 1.09803 | 0.0064 | 53.307
2 S2 | 30.00000 | 0.3528 | 24.306 || 32 | MK3 | 44.02517 | 0.0064 (126.929
3 | N2 | 2843973 | 0.2363 [291.161| 33| R2 30.04107 | 0.0058 |259.420
4 | K1 | 15.04107 | 0.2279 [243.541| 34 | PI1 14.91786 | 0.0058 | 88.262
5 O1 | 13.94304 | 0.1948 | 23.487 | 35 | KJ2 | 30.62651 | 0.0058 (313.274
6 | SA | 0.04107 | 0.1733 | 37.807 || 36 | 2Q1 | 12.85429 | 0.0056 | 13.276
7 | K2 | 30.08214 | 0.1025 |164.388| 37 | PHI1 | 15.08214 | 0.0052 (199.196
8 P1 | 14.95893 | 0.0724 |267.775| 38 |[SGM1| 12.92714 | 0.0050 |153.192
9 L2 | 29.52848 | 0.0648 |144.067| 39 | MK4 | 59.06624 | 0.0049 (221.688
10 | NU2 | 28.51258 | 0.0618 | 41.016 || 40 | OQ2 | 27.34170 | 0.0048 | 65.174
11| MU2 | 27.96820 | 0.0547 | 28.796 || 41 | SO1 | 16.05696 | 0.0043|198.663
12| Q1 | 13.39866 | 0.0398 |202.680( 42 | M3 43.47616 | 0.0041 |201.539
13 |[LAM2| 29.45563 | 0.0310 | 42.626 || 43 | 2N2 | 27.85935 | 0.0037 |116.191
14| T2 | 29.95893 | 0.0225 |206.873| 44 | SO3 | 43.94304 | 0.0034 |149.857
15| M4 | 57.96821 | 0.0214 |190.218] 45 | M6 86.95232 | 0.0034 |271.850
16 | MS4 | 58.98410 | 0.0164 | 94.272 || 46 | MP1 | 14.02517 | 0.0034 | 77.489
17 IMNS2| 27.42383 | 0.0163 |183.621| 47 | VI1 | 15.12321 | 0.0032 | 23.544
18| M1 | 14.49203 | 0.0154 | 51.539 || 48 | S4 60.00000 | 0.0027 |355.693
19| MSF | 1.01590 | 0.0153 | 71.787 || 49 | KI1 | 14.56955 | 0.0024 |177.853
20| OP2 | 28.90197 | 0.0143 |195.501| 50 | THE1 | 15.51259 | 0.0023 (287.173
21 |2SM2| 31.01590 | 0.0135 |165.042| 51 | 2MS6 | 87.96821 | 0.0022 {139.805
22| J1 15.58544 | 0.0129 | 65.012 || 52 | S1 15.00000 | 0.0021 [329.394
23 IMSN2| 30.54437 | 0.0112 | 73.251 || 53 | SN4 | 58.43973 | 0.0018 (260.169
24 | SAA | 0.08214 | 0.0111 |113.096| 54 | 2SM6 | 88.98411 | 0.0017 | 3.531
25| MM | 0.54437 | 0.0110 | 16.561 || 55 |[2MN6| 86.40794 | 0.0017 | 86.641
26 | MN4 | 57.42383 | 0.0082 | 2.872 | 56 | SK4 | 60.08214 | 0.0015 (118.228
27 IMKS2| 29.06624 | 0.0081 | 68.302 | 57 | SK3 | 45.04107 |0.0014 | 42.329
28 | RO1 | 13.47151 | 0.0079 |297.267| 58 |MSK6| 89.06624 | 0.0010 (138.958
29| O01 | 16.13910 | 0.0075 |299.309| 59 |MSN6| 87.42384 | 0.0008 [331.623
30 | MO2 | 42.92714 | 0.0067 |277.597| 60 |2MK6 | 88.05035 | 0.0005 |246.307

T 3251 = =0.0441m

Afes TR EFAREFRF ¢ 2010/7/2 11:00:00
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£ 4-5 & ¢ BEp sk 2009-2011 £ THA oA A £

B aw | s Jeltg | ARk | B | AW | RAEF | RIF (AP i
5| PA | (BRI F) | (m) (B) | 5| &4 | (BRL)IF) | (m) | (&)

1| M2 | 28.98410 | 1.7908 |128.217| 31 [2MNG6 | 86.40794 | 0.0090 | 80.463
2 S2 | 30.00000 | 0.5257 | 37.145 || 32 | RO1 | 13.47151 |0.0089 (316.189
3 | N2 | 28.43973 | 0.3492 [300.509( 33 | OO1 | 16.13910 | 0.0084 |315.936
4 | K1 | 15.04107 | 0.2535 |262.209| 34 | 2N2 | 27.85935 | 0.0080 | 81.559
5| O1 | 13.94304 | 0.2193 | 40.266 || 35 | MS4 | 58.98410 | 0.0079 | 44.198
6 | SA | 0.04107 | 0.1685 | 48.747 | 36 | OQ2 | 27.34170 | 0.0073 | 49.031
7 | K2 | 30.08214 | 0.1560 |180.529| 37 | PI1 14.91786 | 0.0071 | 93.310
8 L2 | 29.52848 | 0.1065 |145.688| 38 |[SGM1| 12.92714 | 0.0069 (153.028
9 | NU2 | 28.51258 | 0.0864 | 50.155 || 39 | SO3 | 43.94304 | 0.0068 [158.064
10| MU2 | 27.96820 | 0.0828 | 21.892 || 40 | MN4 | 57.42383 | 0.0064 |293.153
11| P1 | 14.95893 | 0.0824 |285.766| 41 | KJ2 | 30.62651 | 0.0060 |308.126
12 |LAM2| 29.45563 | 0.0446 | 36.954 || 42 | SO1 | 16.05696 | 0.0056 |229.322
13| Q1 | 13.39866 | 0.0442 |217.210| 43 | 2Q1 | 12.85429 | 0.0051 | 30.793
14| T2 | 29.95893 | 0.0385 |189.588| 44 | PHI1 | 15.08214 | 0.0048 |171.106
15| SAA | 0.08214 | 0.0281 |167.839| 45 | KI1 | 14.56955 |0.0044 |211.092
16 | OP2 | 28.90197 | 0.0268 |163.638| 46 |2MK6 | 88.05035 | 0.0038 |334.241
17 IMNS2| 27.42383 | 0.0247 |183.205| 47 | M3 43.47616 | 0.0036 |132.896
18 [MSN2| 30.54437 | 0.0192 | 76.417 || 48 | MP1 | 14.02517 | 0.0030 |117.547
19 |2SM2| 31.01590 | 0.0175 |172.066| 49 |[MSNG6| 87.42384 | 0.0029 | 10.448
20| R2 | 30.04107 | 0.0171 |188.330( 50 | 2SM6 | 88.98411 | 0.0028 | 95.753
21| M1 | 14.49203 | 0.0168 | 66.663 | 51 | MM 0.54437 |0.0027|97.718
22| M6 | 86.95232 | 0.0155 |274.236| 52 | MK4 | 59.06624 | 0.0024 (152.870
23 IMKS2| 29.06624 | 0.0149 | 40.103 | 53 |MSKG6| 89.06624 | 0.0021 |239.242
24| M4 | 57,96821 | 0.0142 |130.232| 54 | SN4 | 58.43973 | 0.0018 (168.352
25| J1 15.58544 | 0.0141 | 81.618 | 55 | SK3 | 45.04107 | 0.0016 | 47.199
26 |2MS6| 87.96821 | 0.0139 |190.047| 56 | THE1 | 15.51259 | 0.0016 ({291.490
27 | MO2 | 42.92714 | 0.0121 |242.213| 57 | MSF 1.01590 | 0.0016 |123.062
28| MF | 1.09803 | 0.0116 | 27.715 | 58 | S4 60.00000 | 0.0014 |287.134
29 | MK3 | 44.02517 | 0.0110 |119.023| 59 | VI1 | 15.12321 |0.0013 (347.623
30| S1 | 15.00000 | 0.0104 | 0.229 | 60 | SK4 | 60.08214 |0.0011 | 80.739

T 3o = =0.1589 m

Afes TR EFAREFRF ¢ 2010/7/2 11:00:00
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% 4-6 R iESPH 2009-2011 2@ FHRA LA 5 £

B aw | s Jeltg | ARk | B | AW | RAEF | RIF (AP i
5| PA | (BRI F) | (m) (B) | 5| &4 | (BRL)IF) | (m) | (&)

1| M2 | 28.98410 | 1.7820 |128.454] 31 | OO1 | 16.13910 | 0.0094 |327.999
2 S2 | 30.00000 | 0.5134 | 39.009 || 32 | MN4 | 57.42383 | 0.0094 | 94.171
3 | N2 | 2843973 | 0.3404 |301.111| 33 | SO3 | 43.94304 |0.0093 (110.702
4 | K1 | 15.04107 | 0.2626 |265.582| 34 | RO1 | 13.47151 | 0.0091 |309.819
5 O1 | 13.94304 | 0.2268 | 42.175 || 35 | MSF 1.01590 | 0.0086 |123.895
6 | SA | 0.04107 | 0.1644 | 17.830 | 36 | MP1 | 14.02517 | 0.0070 {109.006
7 | K2 | 30.08214 | 0.1553 |179.235| 37 | MF 1.09803 | 0.0070 | 35.686
8 L2 | 29.52848 | 0.1015 |144.243| 38 | PI1 14.91786 | 0.0069 (100.584
9 | MU2 | 27.96820 | 0.0871 | 19.254 || 39 |SGM1| 12.92714 | 0.0067 {166.541
10 | NU2 | 28.51258 | 0.0863 | 46.772 | 40 | OQ2 | 27.34170 | 0.0066 | 63.273
11| P1 | 14.95893 | 0.0794 |287.545| 41 | PHI1 | 15.08214 | 0.0066 |214.289
12| Q1 | 13.39866 | 0.0450 |219.151| 42 |2MK6 | 88.05035 | 0.0062 |348.134
13 |[LAMZ2| 29.45563 | 0.0448 | 42.777 || 43 | KJ2 | 30.62651 | 0.0059 |329.270
14| T2 | 29.95893 | 0.0362 |201.015| 44 | 2Q1 | 12.85429 | 0.0058 | 26.283
15| SAA | 0.08214 | 0.0313 |158.140| 45 | SO1 | 16.05696 | 0.0058 |232.522
16 [MNS2| 27.42383 | 0.0262 |174.211| 46 |MSNG6| 87.42384 | 0.0050 | 16.455
17| M4 | 57.96821 | 0.0247 |277.519| 47 | MK4 | 59.06624 | 0.0049 |349.646
18| M6 | 86.95232 | 0.0205 |282.045] 48 | 2SM6 | 88.98411 | 0.0044 |118.008
19 |2MS6| 87.96821 | 0.0202 |203.748| 49 | 2N2 | 27.85935 | 0.0038 |126.731
20| OP2 | 28.90197 | 0.0195 |196.413( 50 | M3 43.47616 | 0.0037 |155.510
21 |2SM2| 31.01590 | 0.0191 |171.083| 51 |MKS2| 29.06624 | 0.0036 |44.311
22| MM | 0.54437 | 0.0177 | 11.788 | 52 |MSK6| 89.06624 | 0.0033 [258.098
23 IMSN2| 30.54437 | 0.0177 | 67.424 | 53 | SK3 | 45.04107 | 0.0031 | 6.285
24| M1 | 14,49203 | 0.0170 | 67.909 || 54 | KI1 | 14.56955 | 0.0031 (209.860
25| MQO2 | 42.92714 | 0.0166 |217.044| 55 | S1 15.00000 | 0.0029 | 16.959
26 | MS4 | 58.98410 | 0.0161 |185.614| 56 | VI1 | 15.12321 | 0.0028 | 4.648
27 | MK3 | 44.02517 | 0.0154 | 94.833 | 57 | SN4 | 58.43973 | 0.0026 [357.940
28| J1 15.58544 | 0.0147 | 88535 | 58 | S4 60.00000 | 0.0018 | 64.132
29| R2 | 30.04107 | 0.0145 |195.458| 59 | THE1 | 15.51259 | 0.0009 |300.844
30 |2MN6| 86.40794 | 0.0113 | 87.605 || 60 | SK4 | 60.08214 | 0.0008 (230.943

T 3251 = =0.3939 m

Afes TR EFAREFRF ¢ 2010/7/2 11:00:00
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2 4-7 53 FHRPHE 201l ER D FTRAfcLA TS5 24

B aw | s Jeltg | ARk | B | AW | EAEF | RIF APk
el PR (BRIME) | (m) (&) [ 5 | &4 | (BRI | (m) | (&)

1| M2 | 28.98410 | 1.0556 | 24.256 || 31 | J1 15.58544 | 0.0105 | 14.875
2 | S2 | 30.00000 | 0.2780 | 38.501 || 32 | MK4 | 59.06624 | 0.0087 {204.188
3 | K1 | 15.04107 | 0.2261 |277.689| 33 | MM 0.54437 | 0.0082 |345.104
4 | N2 | 28.43973 | 0.2012 |287.082| 34 | MP1 | 14.02517 | 0.0082 | 22.273
5| O1 | 13.94304 | 0.1907 [313.083| 35 | OP2 | 28.90197 | 0.0075 | 83.308
6 | SA | 0.04107 | 0.1644 | 44.921 | 36 | SK3 | 45.04107 | 0.0072 [269.256
7 | K2 | 30.08214 | 0.0807 |176.585( 37 | M3 43.47616 | 0.0072 |139.832
8 | P1 | 14.95893 | 0.0714 [302.334| 38 | MSF | 1.01590 | 0.0069 | 18.555
9 | L2 | 29.52848 | 0.0662 [309.488| 39 |[2MKG6 | 88.05035 | 0.0063 (141.345
10 | NU2 | 28.51258 | 0.0568 | 99.784 | 40 | SO1 | 16.05696 | 0.0061 | 0.339
11| M4 | 57.96821 | 0.0510 | 29.803 || 41 | S1 15.00000 | 0.0061 | 2.200
12 | MU2 | 27.96820 | 0.0508 |[171.229| 42 | OO1 | 16.13910 | 0.0060 | 68.620
13| Q1 | 13.39866 | 0.0387 |219.242| 43 |SGM1| 12.92714 | 0.0056 |314.700
14| T2 | 29.95893 | 0.0303 {195.647| 44 | RO1 | 13.47151 | 0.0055 | 22.500
15| MS4 | 58.98410 | 0.0301 | 47.168 | 45 | 2Q1 | 12.85429 | 0.0055 |130.909
16 [LAM2| 29.45563 | 0.0230 |130.465| 46 | SN4 | 58.43973 | 0.0052 |282.655
17| M6 | 86.95232 | 0.0214 |339.253| 47 |MSNG6 | 87.42384 | 0.0045 |265.343
18 | MK3 | 44.02517 | 0.0210 |251.315] 48 | PI1 14.91786 | 0.0044 | 89.035
19 | MO2 | 42.92714 | 0.0209 |297.434| 49 | KJ2 | 30.62651 | 0.0039 |223.539
20| M1 | 14.49203 | 0.0206 |193.001( 50 | 2SM6 | 88.98411 | 0.0039 | 48.990
21 |2MS6| 87.96821 | 0.0202 | 7.337 | 51 | 2N2 | 27.85935 | 0.0036 |130.774
22 | MN4 | 57.42383 | 0.0196 |288.330( 52 | OQ2 | 27.34170 | 0.0035 |356.213
23 | SAA | 0.08214 | 0.0190 |172.560( 53 |[MSK6| 89.06624 | 0.0034 |178.104
24 IMNS2| 27.42383 | 0.0181 | 64.614 | 54 |MKS2 | 29.06624 | 0.0033 |225.096
25| SO3 | 43.94304 | 0.0157 |286.362( 55 | VI1 | 15.12321 | 0.0030 |107.456
26| MF | 1.09803 | 0.0136 |153.364( 56 | THE1 | 15.51259 | 0.0029 |158.261
27| R2 | 30.04107 | 0.0121 (172907 57 | S4 60.00000 | 0.0026 | 28.395
28 [MSN2| 30.54437 | 0.0118 |336.750( 58 | KI1 | 14.56955 | 0.0026 | 20.490
29 |2SM2| 31.01590 | 0.0112 |245.903| 59 | PHI1 | 15.08214 | 0.0022 {193.555
30 [2MNG6| 86.40794 | 0.0106 |238.383| 60 | SK4 | 60.08214 | 0.0019 |188.051

I 34 . =0.4969 m

Afes R BT EFRF 0 2011/7/2 11:00:00
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448 LTSk 2011 £ TR S * £

B aw | &ME | &g | oAk | B | 4w | EuE | FEhE |k
s egp (RO | (m) | (B) | R | s | (R | ) | (R)

1| M2 | 28.98410 | 0.6749 | 12859 || 31 | R2 30.04107 | 0.0080 |182.989
2 | K1 | 15.04107 | 0.2070 |278.612| 32 | MM 0.54437 |0.0074|12.483
3 | SA | 0.04107 | 0.1986 | 45.010 || 33 |MSN2| 30.54437 | 0.0072 {334.840
4 | O1 | 13.94304 | 0.1797 |313.670| 34 | MK4 | 59.06624 | 0.0066 |214.707
5| S2 | 30.00000 | 0.1606 | 25.471 | 35 | 2Q1 | 12.85429 | 0.0064 {131.368
6 | N2 | 28.43973 | 0.1304 |275.175( 36 | S1 15.00000 | 0.0059 (314.646
7 P1 | 14.95893 | 0.0625 |301.859( 37 | MP1 | 14.02517 | 0.0057 | 34.037
8 | K2 | 30.08214 | 0.0489 |165.142| 38 | OO1 | 16.13910 | 0.0056 | 64.138
9 L2 | 29.52848 | 0.0443 |303.420| 39 | RO1 | 13.47151 | 0.0052 | 14.530
10 | NU2 | 28.51258 | 0.0363 | 90.192 || 40 |[MKS2 | 29.06624 | 0.0051 |293.008
11| Q1 | 13.39866 | 0.0345 |220.239| 41 | PI1 14.91786 | 0.0046 | 96.006
12 | MU2 | 27.96820 | 0.0329 |175.344| 42 |2MK6 | 88.05035 | 0.0046 |150.928
13| M4 | 57.96821 | 0.0277 | 62.389 || 43 | THE1 | 15.51259 | 0.0043|172.813
14 | SAA | 0.08214 | 0.0228 |164.454| 44 | SN4 | 58.43973 | 0.0041 |321.141
15| MS4 | 58.98410 | 0.0189 | 82.287 || 45 | OP2 | 28.90197 | 0.0041 |196.270
16| M1 | 14.49203 | 0.0178 |195.558| 46 |[SGM1| 12.92714 | 0.0040 |332.186
17| M6 | 86.95232 | 0.0177 |339.916| 47 | SK3 | 45.04107 |0.0039 |277.716
18| MF | 1.09803 | 0.0176 |133.680| 48 | SO1 | 16.05696 | 0.0038 |354.486
19 |2MS6| 87.96821 | 0.0163 | 9.242 | 49 | PHI1 | 15.08214 | 0.0037 |162.390
20| T2 | 29.95893 | 0.0157 |195.479| 50 |MSN6| 87.42384 | 0.0035 (268.239
21 [LAM2| 29.45563 | 0.0153 |124.303| 51 | 2N2 | 27.85935 | 0.0033 (138.434
22 | MSF | 1.01590 | 0.0137 | 13.320 || 52 | 2SM6 | 88.98411 | 0.0031 | 68.553
23 | MO2 | 4292714 | 0.0134 |295.960( 53 | OQ2 | 27.34170 | 0.0030 |356.606
24 | MK3 | 44.02517 | 0.0130 |259.709( 54 | VI1 15.12321 | 0.0027 {131.040
25| MN4 | 57.42383 | 0.0107 |322.238( 55 | M3 43.47616 | 0.0027 {141.190
26 IMNS2| 27.42383 | 0.0106 | 65.284 | 56 |MSK6| 89.06624 | 0.0025 (199.716
27 | SO3 | 43.94304 | 0.0103 |296.882| 57 | S4 60.00000 | 0.0023 |106.003
28 |2MNG6| 86.40794 | 0.0096 |242.428| 58 | KJ2 | 30.62651 | 0.0020 (196.847
29 |2SM2| 31.01590 | 0.0088 |247.816( 59 | KI1 14.56955 | 0.0017 [347.006
30| J1 | 15.58544 | 0.0087 | 11.303 | 60 | SK4 | 60.08214 | 0.0015 (219.637

I 34 . =0.5458 m

Afes R BT EFRF 0 2011/7/2 11:00:00
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49 RBHPHE201L Epr FHEA LTS E 4

A Ak | aEF | i |edpk | B | 4w | EmF | i |k
sl e | ROrm) | m) | (B) || EE | (BEEED | () | (B)

1| M2 | 28.98410 | 0.5169 | 0.321 | 31| 2Q1 | 12.85429 | 0.0051 {119.544
2 | K1 | 15.04107 | 0.2077 [{272.787| 32 | S1 15.00000 | 0.0048 | 28.056
3 | Ol | 13.94304 | 0.1805 [308.571| 33 [SGM1| 12.92714 |0.0047 {301.175
4 | SA | 0.04107 | 0.1535 | 44.344 | 34 | SO3 | 43.94304 | 0.0045 |320.090
5| S2 | 30.00000 | 0.1123 | 9.164 || 35 | MP1 | 14.02517 | 0.0045 | 20.882
6 | N2 | 28.43973 | 0.1029 (261.449( 36 | PI1 14.91786 | 0.0041 | 83.857
7 | P1 | 14.95893 | 0.0657 [294.164| 37 |[MSN2| 30.54437 | 0.0041 [328.996
8 | Q1 | 13.39866 | 0.0361 [213.041| 38 | 2N2 | 27.85935 | 0.0036 (129.227
9 | K2 | 30.08214 | 0.0358 |153.019] 39 | KI1 | 14.56955 | 0.0035 |353.854
10| M4 | 57.96821 | 0.0326 | 58.030 | 40 | VI1 | 15.12321 | 0.0034 |100.582
11| L2 | 29.52848 | 0.0318 |299.748| 41 | SN4 | 58.43973 | 0.0033 |315.938
12 | NU2 | 28.51258 | 0.0301 | 78.831 | 42 | OP2 | 28.90197 | 0.0032 | 56.072
13 | SAA | 0.08214 | 0.0229 |152.021| 43 | SK3 | 45.04107 | 0.0031 |317.117
14 | MS4 | 58.98410 | 0.0214 | 74.134 | 44 | M6 | 86.95232 | 0.0029 |249.493
15 | MU2 | 27.96820 | 0.0214 |181.272| 45 | THE1 | 15.51259 | 0.0024 |144.490
16 | M1 | 14.49203 | 0.0172 |180.850| 46 |MKS2| 29.06624 | 0.0024 |195.767
17 [LAM2| 29.45563 | 0.0131 |116.692| 47 | S4 60.00000 | 0.0023 | 89.655
18 | MN4 | 57.42383 | 0.0126 |320.216| 48 | SO1 | 16.05696 | 0.0022 |293.379
19| MF | 1.09803 | 0.0121 |135.760( 49 | KJ2 | 30.62651 | 0.0020 {159.494
20| MM | 0.54437 | 0.0117 |319.838| 50 |2MN6 | 86.40794 | 0.0018 |111.433
21| T2 | 29.95893 | 0.0111 |161.633| 51 | OQ2 | 27.34170 | 0.0018 |321.203
22 | R2 | 30.04107 | 0.0099 |166.867( 52 | M3 | 43.47616 | 0.0017 |298.942
23| J1 | 15.58544 | 0.0095 | 3.269 | 53 |2MS6 | 87.96821 |0.0017 |337.612
24 | MK4 | 59.06624 | 0.0076 |220.538( 54 | SK4 | 60.08214 | 0.0017 |224.196
25 | MK3 | 44.02517 | 0.0074 |295.990| 55 |MSK6| 89.06624 |0.0012 [206.356
26 | MO2 | 42.92714 | 0.0070 |328.240( 56 |2MK6 | 88.05035 | 0.0011 |171.318
27 |IMNS2| 27.42383 | 0.0070 | 67.024 | 57 | PHI1 | 15.08214 | 0.0011 |194.807
28 | O0O1 | 16.13910 | 0.0054 | 52.927 | 58 | 2SM6 | 88.98411 | 0.0009 {100.170
29 |2SM2| 31.01590 | 0.0053 |247.277| 59 | MSF | 1.01590 | 0.0004 |301.266
30| RO1 | 13.47151 | 0.0053 | 28.743 | 60 |MSN6| 87.42384 | 0.0001 |261.928

T 353 - =0.3359 m

Afes R BT EFRF 0 2011/7/2 11:00:00
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B 4.27 #

Current station
E 159610.4186, N 2586507.7291

Tidal station
E 161080.1242, N 2586668.6660
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A &4 F E-W N-S
A (R1] P) & tg(m/s) =ip & (R) & tg(m/s) Ap & (&)
o1 13.94303513 0.014 205.933 0.037 358.944
K1 15.04106903 0.042 96.827 0.097 311.792
N2 28.43972969 0.013 326.851 0.032 233.901
M2 28.98410416 0.095 171.526 0.271 99.404
S2 30.00000000 0.011 136.691 0.081 7.825
I yaynig -0.0008 m/s 0.0021 m/s
BLRF R PR 2012/08/14 16:00 ~ 2012/09/30 22:00
Fo Bk P R 2012/09/07 00:00
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Taichung Harbor Model
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] 57.0 (97.6%) -53.2 (99.3%)
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Tk R: % B NGDC 2 Natural Hazard Database

Date Country Name Max. wave Death
height (m)

2004/12/26(9.1) Indonesia Sumatra 50.9 226,898
2005/3/28(8.7) Indonesia Indonesia 3 10
2006/7/17(7.7) Indonesia Java 10 802

2007/4/1(8.1) Solomon Solomon 12.1 52
2007/4/21(6.2) Chile Chile 7.6 10
2009/9/29(8.0) Samoa Samoa 22.35 192
2010/2/27(8.8) Chile Chile 29 156
2010/10/25(7.8) Indonesia Sumatra 7 431
2011/3/11(9.0) Japan Honshu 55.88 15,749
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ZEFEE N daBdBe R T8 jiPragimt o Bt %

R ERE RS 0 F G ARilALL U ARERAT L-
o o

“‘}
o
‘i'
d’.

C R i SRARE R R AN =S A A B VN E - A A
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Frig i RE AR FEH o e FH M RE N F L L L o
BRI &G TR
% 5-2 4 #¥ % & = 1500~2012 £ 2_ % E &

” o B2 im

w4 PR bR kS x P

1661.1.8 6.4 1 23.0 120.1
1661.2.15 6.0 1 23.0 120.2

1721 1 23.0 120.2

1792.8.9 6.0 1 23.6 120.5
1853.10.29 4 A

1903.9.7 4 A

1917.5.6 5.8 1 232 121.6

1922.9.1 7.6 1 245 122.0
1951.10.22 7.3 1 238 121.7
1963.2.13 7.3 1 24.4 122.1
1966.3.12 7.6 1 24.1 122.6
1972.1.25 75 1 225 122.3
1978.7.23 7.4 1 22.282 121.512
1986.11.14 7.8 1 23.901 121.574
1990.12.13 6.3 1 23.722 121.627

1998.5.3 75 1 22306 125.308
2001.12.18 6.8 i 23.954 122.734
2002.3.31 7.1 1 24.279 122.179
2006.12.26 7.0 1 21.799 120.547

AL kAR £ W NGDC 2 Natural Hazard Database.
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AR & A Y- R N 2%‘:&4#51“,}‘15%’%’&@,%7;‘%
e ht" R AR AR RERET S TR S EE
B T R TR

pt

~ 2
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Rz s> PHEREEARAB A
0.08~0.2m z_ & » F]pb $F 5817 % BB T

EAZEFL LN 4od 53

253 AERFI 2 AT
Tsunami Causo Tsunami Paramaters
Dale Teunami Source Location
Earthe Addl Max | Hum, Magnitude
quake Vol | Tsu Wattr | 0  m— Tl
Year|Mo|Dy [Hr \Mn Sec |Val Code| Mag cano| Info|Deposits| Country Nama Latitude | Longitude | Height Runups | Abe |Iida | Int
012 2| 2113 Mjd06) 4 | 1 | 24 L] WANLATY YANLIATL ISLANDS 17827 167133 OB L
00 3|14) G Bl351 4| 1 | BA x JARAN HOKKAIDO [5LAND 40,887 144544 20) 2
002 3|20118] 2444 | 1 | 14 ¥ MEXICO 5 MEXICO 16493 <8231 20| L
017 4|11 8|1 38367 4| 1 | Bf L] IKDOMESIA  |OFF W, COASTOF K SUMATRAL 2,327 53063 ]
— — — ———
i 4)11)i0) 43108 4| 1 | B2 ¥ INDOMESIA | OFF W, COAST OF N SUMATRA|  B0Z|  §2.463 4
1) 4| 14)22] s|ba) 4| 1 | Bd : VANUATU VANUATL ISLANDE 18978 168./41 1
013 7[5 4| B ¥ GREENLAND  [TLULISSAT ICEFIORD 69,200 51,300 4
_ __
IV PRI e B e T O L] EL SALVADOR [ QFF THE COAST 12278 <AB528) 0| &
- -
01 d|alLjan 40 4| 1| L 1 PHILIPPINES |PRILIPPINE ISLANDS 10.838] 126./04 o) A7
002 9] 51442 7004 | 1 | LG ¥ COSTARICA |COSTA RICA 0,075 85309 06, 2

TR &k R: % B NGDC 2 Natural Hazard Database

#

P 2004 £ a fiavd2 o ARG RTARSATE k2 XU B
RAFH NG R A IE & & (Tsunami warning system ° ff fi
TWS)o 5d #F ERUFLL FEMADFA - LR d 3 B~ RO
> - BEGRABORPIE V- BATEEH ERUEATRE R
Bl G AHGKE c ABIEE NG RS SEEMEE R W
FEF LT A E RS T EAHIFES S (PTWC) » R+ L F2 s
BER A ST ZE P ERE BTER AR L F kA
TR E @k ST L e A E R F 5 640 2011 & 30 11
PAPABBETE 2012£8 31 pEEFA>ANABEE ;2
PRI AT LT R RS ¥ - B TR R A R IR E K
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Bt BRI E CREF LT A poAAnA
-~ FFRABZERBOTEPIRE AR - 2 ABLAR
SET I R Rk e ein B R R TR AL, R BRI 1T AT
T¥ ,;, AR -

L R st AFRea e B2 MRl 4 > AR E
Fl*r £ 45022 B REFTHREF RRE RS TR RS AL
A Ak o W E 3] Marine Cable Hosted Observatory(MACHO ; i #-
BAe ) B F ik Bl4cBl 5.5 4T o
%@%a{%%?ﬁﬁﬁ@%g@ﬁw}&,iﬁm&Fg@
% & (Broadband Sensor) ~ 4vi# 3]+ & ik (Accelerometer) ~ j& vl R 4 -
(Pressure Gauge)% F£ F % 5 % % o

iSRRI E AR T AR B HATR RIS F i
HHE o P ZHIEREE L R TERAG AT RTR B2
R - 8 T ARG AR A ASER A o H AR P At hih v 2
U L SRR § S S LA ),f% ik Mz v
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W2 R R AR ARER DAL F LA S 0 T8
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Bt Br P2 KRSt 2 pd@l  PAGEE ALY RS2
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)*IA—EL Boussinesq = 23" > B ¥ % hd W] o dG LA L2
PEEORR A o P MR A Y il BN A R B IRE Gk
Je? ¥ Lvg o T d A s E Y dRitgii] 0 ZERME S AP R S
ARG T R e BT 2N R S AN R AITEPF 0 d St
%ii%ﬂ}%}%@i%’f /f‘ﬁr}*i)@iﬂé‘i’ LLHj}ﬁJ.L\:Jﬁ W G ot
AP ST EC] o st B R BARTT 2R R AR5t e

F - R ik 2
ﬂ%$§¥ﬁﬁU%wT’F%%

‘gh‘{
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Z_ 1

§¥

iﬂiﬁﬂiﬂ%%@%éi%ﬁ%ﬁlﬁﬁﬁﬁﬁﬁéﬂ
COrnell Multigrid COupled Tsunami model(COMCOT)%s_ e & fC
%1 & (Wang and Liu, 2007) o B3 24~ > Sl E ~ /5 vb )
iéﬂﬁ%iﬁwﬁﬁ’f$ﬁ%ﬁﬁ&;#Piﬁ%»#%R%W
R LT SRS SRR AT ety o ki d
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PRABTRITAMIFRLT > AP FHE 3

COMCOT #ciE #5" 425435 7 Fortran #£% » #5535 ¢ & kb B
d Srhasd Ad s pds B EUE Rl oty o 2H U4
2 HE AR R T o HF T A2 43 BE(3R 0 2008) ¢

()i * 54k 42 % Li(multi-grid nested system)3- & » ¥ (%3F 1% &t %
TRZFEERGHEAR

QF B3 EF8 o ERETRRAT LA RPE .
B)F B3 Ehi > EH R AP AP AP E

(4)1¢ * dx g2 (leap-frog) 2 7 "L » = & k% -k & 425 (shallow
water equation) °

G EH F A dok 25203 5% 0 (bldok B~ d A L# ~ L 1 gk &
AL 4

K @ ?‘\7}1;}%33)0
e AT 2Rk AR T A B
oc, 1 [oP o )
at+Rcos(p{al//+a(p(cosgz) Q)}—O ................................................. (5.1)
0P, _gh o¢_
8t+Rcos¢>az// e 55
0 e[ W ii(ﬁ)acosQ .............................. (5.2)
" Rcos@ oy |3Rcosp ot |ow\h) a¢ 0
0Q gh 0¢
00,80 9¢ ¢p
ot R oy

....................................... (5.3)
=l [ [PJ+i(cos(pQJH
RO 3Rcos¢6t ow\h) o@ h

PR (v o)Ak i e S RE R D DR EE BHEY
FE FERE G- BAF ERE LRUTM2) (N E)k4 7 N &
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2B ER- flieod GDNIGI)NFE P Qs d 54 g
FERRFEZ - F o BV EIE R R R RN o

2 2
0"¢___gh 0 C:+cos(0 0 cos(D%
ot> R?cos’@| Oy’ op o
__gh’ ¢, gh’ o), 0] ! 028 L(5.4)
3R*cos* @ Oy* 3R*cosp 9@ @ |cos@ 5(ﬂ 8(/)

L [ 7 o028 oo ¢i{cowi[ L 0'¢ j}
3R*cos’ p| oy’ op o o 0Q|cos’ @ Oy’
COMCOT *# % 4% ;% & M4+ g % (staggered explicit leap-frog
scheme) % B A% -k > 4258 > 4B 5.6 #77 o fIF W —pF3 1%"'1%
A2 D ARGk RE AN R RGBT ntl/2 FFY 2
pd Ao RGO BRFFEMBAER QL AN E ki
Fd A g Aty At rd Apfd L8 ki@ e
R ¥ B AR  cAFEHMBEE I ELET FOPFRH L
Fl* 2§ &7 B e i (staggered) ™ 5Nk E 0 T U UL 2 K
4o i 4 24 o COMCOT % ¢ & £ A% » Ft COMCOT £ 4 = 1
I FE 2 O ((AX) (Ay), (At) )i L%fr?\;ﬁ—i(truncatlon error) o H 34T
;¢ % (Liu et al., 1998) :

n+1 n n+1/2 n+1/2
By “Povag | g€l “Cu g (5.5)
At AX
+1 +1/2 +1/2
Qi =y g St G g (5.6)
At Ay
é/irjju/z _;i?;1/2 Plil/z j P”l/z,j n Qir,]j+1/2 _Qir,]jfuz -0 (5 7)
At AX Ay .............................. .
%’ﬁﬁ"f"’ ?FB:"’: ’ E:‘Cﬁé ’I‘—r—,J o) j)ﬁ}%%&@%}_‘;f%y ijbfﬂ‘rﬁt
Nk AR T T A 4 N £ F 2 (Linetal, 1994)
0 oP 0
O 0 O e (5.8)
ot 9x Oy
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op, 0 [P], 0 7PQ], yo¢ )
8t+6x{H}+ [ }*gHaX fQ+7, H=0(5.9) covereens (5.9)

oyl H
2
0Q, 2 [PQ}r 0| +gHa—C+fP+r H=0.rierene (5.10)
ot oOx| H oy| H oy Y

FY AP AR AR 2Bk H R RE(TRE
FRF)P A xR cQ RAy el g LES ke

FRFHf SRS Sl BT AN R A xE Y3 e PR o

4 4 4
| | |
—_ O - O -
4 4 4
| €,
AV — O —- 0 = 0 —
I’)‘-J ‘J 1
+ + +=. +
| | I
—_ — ) —t ) ——
L}
' f f f
Ax

—e X
W56 2453 LA e
P iR B#RIE ¥ i % Chezy = 3% >

__9 __9
@_E?EEP(W+Qﬂ“2 @_C?H3Q(W+Q2V” ........ (5.11)
BE B
2 2
TXZ% P(P>*+Q%)"?, ry:% Q( P2+Q*)M% ... (5.12)

1Y hC, 4% Chezy 250 R Al B N % 4 i R e
Brnd kR RINeA G fe Ak § B o
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PR AR B R BRI G4 0 Rt EOYHRIE ST A
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- f e
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BRI P FE S RIF AR N B R RIT R LR
b2 FRERE R BR - %%éﬂ;%i};}iﬁ? %+ B 5.17(a)(b)#77 °
Bl B AR AN AT 2 BRI E ] B E 2kiE A
fi-1/2~1+1/2 2 432 et B i & 5 Bl MWL £ 7 L3553 K& (mean
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iclked (dry land)shie ¢ > BoRFH=h+E 8.5 § & * 5 KE#
R e (wetland) e 8 RiEM T B4 7 0 BOATET R E R F
ARlEsampReoed @y 25%8ampd 46K
oo flER ERBEOpd A oREARGE LR Tl BT R R BT
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Bt B N A Mo ok mpEA AR 0 TS TS (Green's
function) » 4B 5.10; " #E > N EE > T ERHRIET R L LRER
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ML 2 AR SR G T SRR T T RS
(reciprocal Green’s function » RGF)2. A #3523 > 4 81 & /& p Loomis
(1979)¥2 Xu (2007) 5 & > ;44 & % %] * s 5 5d 2 7 i ket
AR B A AR 2 R R R R R o
GE AL IITITARFE RIE AP R o e A RFEIFE S0m o
ﬁﬁ’ﬁﬁ%$%ﬁﬁ&§ﬁ%?*w# ® 4%, 48 42 (Shuto, 1991) » %

B K2 T T o

Loom1s(1979)ﬁ’%’-§' | GF 2 # 3 3 GF 44> s for £.% Ifu‘iﬁfiﬁﬂi
38 7 A AR e e R IR w@¢ﬁrmﬁﬁw$** r%%*
# s ehkx & > Loomis b’“r#’t SRR ELY cASEE ¥ i Q‘F GF fmzg

REPE s BIEEHATT rmGF’:l;PE“?’F'fr@ Zifer ,ﬂ‘»«/ilﬂfﬂs
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bd B SILEPEME  HE- BRI ra 3 od T G

AR/ & osi 7\:\ TETF P a2 Rk H GF T Ed siFlroe
d *v':‘ﬁi.’}’]i\mﬁ’x—;—‘ joR A iz - Bhsi 2 H ARG r g S L F
(T A S B E 3 r 22 B IR sl AT & ek B AT Bl
A pE s WA AP M R b‘iﬁxlﬂfrfk\&r kizie o wff B 2 fA e i
TV EFEBLABEEEL SR 2 %% o F 2 (2008) T 1 * gt~
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S, GF ~&r s, | GE; .
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GF CEf
S4 Sy
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B 511 @AfikSgaT FHhIELT LR

2B EPIeT™ LT RREPN I s B A AvEpE > B F
BoR R ERE mle‘:'\' s «’_mvﬁ,;rg}i P AT E T r B s
B GF e L#-5 - FER &1 Bhark g5 140 TR T Lr g
#HIEBOGE o x Fl ARG S Imo AT B gk g
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M(USGS)National Earthquake Information Center(NEIC) ¥ #13z 4%k
REM O F REGWPE L P 1973 1 2011 # :}%’z@#@ B s T
TP o B REEHET TG 45 AT HEBEHE* NOAA-ETOPO1 2
BB T A -

USGS-NEIC F#L 2 # f ** Harvard-CMT > % NEIC L E? 7 3
My >~ Mg~ Mg+ % % r 3 BARFCTUPIE > 7 538 5 5% 7 i 3 XﬁPT?ﬁ"
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TEEEFRBIL > A H i Rk NEIC 2 Tt o
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254 A iRABY RFTHL PR HELFTHEEEFR

B 4 FHA T AR R
2 | B FRAT http://earthquake.usgs.gov/earthquakes/eqgarchives/fm/
3] (USGS) TRk R 2R
S A - http://cwbsnbb.cwb.gov.tw/
% | (CWB) TR R AT 119123 & - A 52126 &
w Al
i l‘f{f;jy?f: http://www.fnet.bosai.go.jp/top.php?LANG=en
RN FHEEHE LS 120~156 & > 2 5 20~49 B
(NIED) 2 '} Fi ?" 3 R 7 E
e
B 1 |

BEASEREEMN T8 | e

~ AR

& Fnet

PMUSGS

¥ CWB

- BN FRSR

o IR SR8

UHERE

B TR AL

B 512 P o2 ek BB LA G
- e RAR A P Ardp ek B AL (earthquake magnitude) &_ix Fg 3

R d o el el R SR MR ] S REL R
FPRAWFEFE-E 2 EFAEPOTEETRD AL T P dE o

AR R 2 KN R AL (Richter magnitude scale) 77 7}76.; TR
(local magnitude,M;) > Z_#% 1935 & 5 T 31 & WAV T4 e B
modl e O AL -% A0 A d 4 N+ B R (Wood-Anderson torsion
seismometer) KB & o d 3T F A KW A2 BRI > §F K A» R
*Ft%s‘fi—’t*“ BB (g TS e T Jlﬁa?\"”/j}'a)']‘ a1tk eh

BORASCERARITAR oo gt b o BLRIZREESL R L AZE ) 600 = 2
MLE& R };Q.Lﬁ,fg_m)l""gg_ A A D AEr o N R
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F B D 4 5 L R (surface waves magnitude, Mg) e %8 & 2 - (body
waves magnitude,mp) X f i FGRIEH T BARPCE 0 U B P B
AR S JRPg RN E > R ALeS AR AR A e R
d g e

20 kAo REFHEY Lo 2 4&F B RANS ALY L
b }é]ﬁkﬁvm‘ ] ek Rmﬂé fi_f‘i) 4 57 jF T Z AR AL (Moment
magnitude scale,My) K $g i3 B = /] > 2 RERP DRI AT 3 €5
ER- T I S fw?g%mmeﬁ BB BB A e P
gt o Foh o gty RARRAE RIR P I RE R DI o T
oo RERN Y EBRA R BRI 2B REREE SR
PREREERE TR T LABY Lo B K

(DM, : % 3 & 2R $(Richter magnitude)
A RARFCPE A A d 4 M IZ 1§ f(Caltech) s C. F. Richter &

F2r 1935 &tk e fE G RV E RARHE My & iT & 445 (Local
magnitude) o N X BRPCA UL R RATIED N RARNE G AH -
WER BRI L - A SRR RA G B R RIERAG ) g
BRENIERE - T PF > R B SIREE BiRan o S 1 ApH o

AR RRWZ TR G- RERES N L% EA
(Wood-Andersion);' ++ Z &k (p 4 F# 0.8 F) > & 5 2800 & » re £ F #ic
0.8) wiE R & 100 2 2 e frereide = Jo Mg 1A (L om) et @ -
PN

7~

M, =log(A/A)=logA-logA, (5.17)
Mp @ ST R RN -
A 1 ILAL-% 17 4 (Wood-Andersion) ;¢ # & & B ip| =k ST BLIRE| 2 B
g o
AO: % Z(ML= 0)FF > o 3% 3 B IR %P2k 97342 B % 3R
g o
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BAWE - Bi- dlcie > ¥R AL A Epsb s A Y o
o B BT LR 4 BRI 100 2 2 e 4 'ﬂt’* Wt B R
EA R RS FER(T RS BRI ER) B R RS IEDS
I

v

T oRINTIBE S
M, =log(A) +2.56log(A)—5.12

B ALy Risdbh s dRktg > Uil (wem) 3E AZIERS
SNREHE o R G H e
(2)Ms : # @ & F - (surface waves magnitude)

B 5 139% Guttenburg #c#:{v Richter #3247 3 #7137 > FIR A &
ST AYE A FEY] T 600 N2y B @R BER A RS A
600 2 2 P> 124 Gk k ot RARFERIEF o 46 A RPN A G R
2 JRIG(A)E (T 2 b2k P e PERE  FE
P20 Fzteb A kR B L AEFAME 2L )R LA Mse A &
1966 & fRA LB BE & 1A %38 A G MR 0 B
BHBAREZ B Y REY RGN R FEE S RO il TS k)

O'a:'l7

M =log(A/T)+o(A)

............................................................ (5.19)
o(A)=L66logAt3.3 e (5.20)
AT LA
M;=log(A/T)+1.66log(A)+3.3 . (5.21)
AP 20 et moh, P AT B L L
M, =log(A20)+1.66logA+33 (5.22)

He A0 2 EH 20 chd gz Bk BEFALLPELE TR
Fus g fdr ity B 0 Td edk b L R ’ﬁ“f—i B i A 2
FOENNET I HE o 2o AREHBIZETRPRETTRY 5 4
LR G R BRI EE T A e R o
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(3)M5g : %84 F i (body waves magnitude)

$t 5 1945 # Guttenburg #7 7 # 2 JRif % R Q(A) » T L&
ek e B BN Mp o M R ARG 2 RF(A)E XY (DE

Mi=I0Z(A/T)FQ(AY werrrereeeeeeeeeeeeeeeeeeeseeeeeseeeeeeeseseseseseesseseeeeeee (5.23)
b el BAHI(ML s Mo~ Me)™ % — B 5%k & 7 2

M=log A+ f(d ,h)+C +C,

Hd MERA A{“fi REE (S TR RA DL R
tg o f(d h)H - L E MR LEREE BRFROSH Cs> CrAP
‘:é’«(station)i ¥ 3 (region):t B 11 ig I E o F)orie sk ) A Sg £ &N E

FORER U enBE ko AFIL0L L e f‘*&ﬁf*ff? LB B RR
ﬁk‘/#mf" B EFR T »l—,-:i:ﬁ»ﬁr ’ fj‘u F b R R S
AP OOTIUA 0 mE A Ak o Tt o BB H - 2 R AE2Z P4 (Seismic
Moment) * #f 8% o

¥

|

(4) My : # & B4R (Moment magnitude scale)

P RERF A YD Kanamori Fi#TH B e FlL WAk RARAC
(Mp$»f <o 87 ERU ¢XRDEB'U] > B H -+ REAZ
T FEfe it o & g R Ad f;@E(Mo)k?ﬁ/' BARp o

PRDIERFIZE R OER > SR afis L ¥k o RRAS
Bz s Bg e R aniv® 4 53 FERadphl o Flpt > B4 ES
T RRK - BREED E EagE e A %&%}H ERN IR 58 A

# 2 4 (Seismic Moment) » i & B - %74 2 & R ZaET i 5
R e (5.25)

A S f W R TP ‘*ﬁi(rlgldny 2 shear modulus) * S &
47k o f% 0 D 5 ¥R chT B R o » RaE(My)inE = 5 dyne-em(id
Flo 2 ) s — s B ,;gw ’Jé 1012-1030 dyne-cm © ¥ & 4E440
(My) E A58 RAEMo)#ra B J ek B3t 5
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M, =2/3logM,—10.7 (5.26)

Tl 3B A E M, F 2 Ap$HenM, ﬁ“ﬁ?mwﬁ " R E
Lol o A B a RO IR g o
A NIRE S T A Mp(WA ) B B S M, o
MS~ML3E'§;F?P B3 - :[&/imﬁinK(ﬂMﬂ;‘m%)ﬁﬁb
Sdfc)o B AR oTER 2 e 2 5N 5 0 Scordilis (2006) %5 B ARLHC
g e 2 TEE o 5N o
(DMs # 35 = My 2 3% §F = 5% (Rl 5.13(2))

M, = 0.67(x0.005)M, +2.07(+0.03)

3.0<M,<6.1,

R*=0.77, ¢=017, n=2391 .. (5.27)
M,, =0.99(£0.02)M, + 0.08(+0.13)

62<M, <82,
R*=081, 0=020, n=2328 .. (5.28)

(Q)mp i T M, 2 2 4 2 5 (R 5.13(b))
M,, = 0.85(0.04)M,, +1.03(+0.23)
35<M,<6.2,
R*=0.53, 0=029, n=39,784 (5.29)

BeoRd PR AR ZRPERE THEZONAFSPMEL X3 - 2
1162'4“R§?* ofe AP P L BN A ASFIARMIY
BSOSV 2w 0 AR b E SR N2 o
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@ 5.13 (a)Ms R g i 2. My A2 $HEF(b) Mg R # 1 My R
#-2_ $1 & B (Scordilis, 2006)

5.2.4 % whin ok 2 4 &

PR EE TS S e %%%#%w’v%«
o(TEJR R R )2 KT EA L > - a5 E(D)EE S (2)
TEELRE TR CRRFRET M o M) aRAGAE r‘v’]\'lleLi

2 o~ % fr}é_lx;ai? S /}»;f"’tanyL'31‘2‘°

B 5.14 F F 87k S8 7 LB strike £(0<60<360)% 7 $74 2
Aw e GRMADERETERE A B2 44 Sdip £(0<0<90)5 ¥
HER > TEKT G EE A s Bt b ¥ e L 8 BABE LR
B A RWHAEF M oslip £ (0<A<180)4 7 47k 2 /&> 5 > N4 #F
B+ ARSI T R S oo AT A F R 47 USGS ik
¥ http://earthquake.usgs.gov/earthquakes/eqarchives/fm/ > b B
2 R U Sl B RTRZ /*%i:—%%%&%gr
B OAfR G 2UR- w22 pAE iR o R RARLTE (S T Rk
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North

A Strike direction
I 2] /
| /
/ T / i
/ / /1 /_
; - 7
/, o) /
, fault block / / f
Y

W 5.14 ¥7k %7 & W
FI* TR ERESA S8 L TRRETEFIEBTE R E

Bl it as o B2 R RSTR LA S gE R f e
BT s g wrx 3 f1* Wells and Coppersmith (1994) i &
1857-1993 & ¥ 7 5 & e 2 2444z B F & 4fF 0 0 2 (5o 2 59(5.30)
X531 0 P E BT hE B (D)E TR (W)

108(L) =8, B, X My oo sseseeeeeeeeeeeeeeee (5.30)

logW) =a, + 0, XM, oo (5.31)
M, & ¥ A*EFR B (Moment magnitude of earthquake) ; a, ~ b, ~ a, %
b, 5 ¥ jF (i 4ok 5-5 9777 > St a4t R AR M (s & 0.81
o GRS 95% Rt RRETRE R RAREA A RAE
2 74(5.32)% (5.33)5 (Hanks et al » 1979) k¥ T 2% # & D -

Yt P ¥ IR K A (5.32)
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M, #3 & 4E~ -] (scalar moment of earthquake) >
u=3x10"dyne/cm* 5 ¥ 4 e 7o ETh Sdcis T )% S
B o\t diadaedek iz e

3 55(5.30)% (5.31)5% it fF il 2 F B

F # 4_e strike slip -3.55 0.74

a i TR -2.86 b 0.63
L -2.01 0.50

b BE -3.22 0.69

F # 2_w strike slip -0.76 0.27

a, ek -1.61 b, 0.41
I ETR -1.14 0.35

F Ak -1.01 0.32

FER Sl ST R R RS RREI 0 RTINS &
EARCDE R S I TS o ot G

SRR TS T TR T
2 A A ek Y A R ETR S KSR 0 AR PAsdea kG g E
A" B F B eI B kA ook BaRAKS 2 7RG §
ARALEE > PlED e benhokg s €A BT RS > T H
REB L BN FARIFE-FF 258844 47 FE
(strike-slip displacement) 2 #% o i §E(dip-slip displacement) *7H = » # 3+
3 * %7 A 5% £ Mansinha and Smylie(1971)e58 44 X 3 7F 45 45 i
3] (elastic half-space dislocation model) » i & 35 4 & ez M= i

FEAEE B A s R TED g

HE ks g =M E A d 4 % fEE (strike-slip dlsplacement)ﬁ i

w /F #E(dip-slip dlsplacement)”ﬁﬁa\ o AFE G AT eETR N A R E
PEA e FIEE e FEEALE R A2 e s £ TLE B8 DY
€ o {44k A 12345 (elastic dislocation theory) » T &7 fj & 45 6+ 3¢
S Ee R L FATA A 2 e A H AU, > T HE BB

K ar s e BA A~ o BB 5
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Bk — 4B ETR AR & Sdc B S.15(a)frm o B E o N A ETR

M & hr T 3 @ 4 Jf BE(strike-slip displacement){e ¥ % i BE(dip-slip
displacement) ¥ A % * (5.35) £ (536) 5% % & - H % F B ;
—L<g <L xd<éE<D

i',/-\ 1 ~ 2
[Cu;  Ou;

r (DL
“fszlubl—[a’ J—L

oo

. ou;  ou; j _
51119—[ﬂ—;+ = |cos@ d& d&

0s 04 Uy UG |
DR L (5.35)
T a,,3 0 1’ ol .
w, =uU 2 |2, 2|sing “; —cos&’cﬁ”; I+[G”f — u; & dg
/g g ) 6‘:2 8‘53 y (5 36)

Ho o E=ZRFERGINO)TER TRW) &8k £ B2~ £=Fx
cosO ~ E=Exsing o d W ETk

Eop ok s Eol BN ) U

5.15(b)#77m » ¥ %

AR RT 0 A EET

B I AR T
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r, =X, sin @ — x; cos @, 7, = X, c0s 0 + x; sin @
g, = x, s 6+ x, cos O, g, = —X, cos +x,sind (5.37)

B¢ S RIvS AU R LEE G PRRBE & E)IF A (X
Xy X3)TREHL 1R PR HETA 6 1 ORIREC G ) A (X
2 X3)EFERL oy vy B Qo Qs A B R AETE B F PR n chd-
2o T A2 B d BT HRR oS NATERE T L
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2 Ly |12
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=
o
(@)
[©)
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o
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9
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|lg
ETINS

127 . -
uy=cos 8 (a,+b a,—b,a, )+—=—+2sin 6 —+
- . 2 R

b b=y Bypby by by
Rexp(a,) Sexp(a,) S° by, (5.39)

¥ e 7 BE(dip-slip displacement) & x, > = 2 =4 & R &
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SN GHE S
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Sexp(ag) S (exp (ag))’

+3x, 828 |
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A (v i S8 d Matlab frd *r&Em & 0 MR LT S {2k
$EE L2 MHH o CRET PRI EE 06 RS S
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B(STh £ AR~ WA FHER) - A SUER T R~ 2 RERK
B A ETR Sk Sl

(4) # » = = {0 BRE A T2 1
D I

5%1‘% 3’/&& fig‘flr’/}i

Py

P
p;

&

AN

(5) At AR TR (e ATFEHEFR LR TS F(2? )EH LI

(6) Bis 2T & o WIEHIPIFE BB 7R ISR o 4o 5.19 #77% o

)| GUIDE Qnick Start

Create New GUI Open Existing GUI
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