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 dmax 65% equivalent uniform 

average shear stress 








o

ave




 

d

o

o

Loeqo

av

g

a







































max
65.0  ................................................. (2-4) 

ave  

      o  

      o   

      amax  

      g  

      d 2-3  
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2.2  d Seed Idriss, 1971  

N

N

SPT-N 2-4 Seed

60% N

N1 60 2-5  

  









60
601

ER
NCN N  ............................................................... (2-5) 

N1 60 N  

      CN Overburden Stress Correction Factor  

      N N  

      
60

ER
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Seed Liao 1986

2-6 CN 0.5

1.6 Energy Ratio

2.3

2-6  

o

a
N

P
C

 
  ................................................................................. (2-6) 

  meterszfor
z

ER 1150
11

30%   .................................... (2-7a) 

  meterszforER 1180%   ................................ (2-7b) 

Pa 100kPa 

      o   

      ER  

      z meters  

2-4  SPT-N  

 Seed T&Y JRA96 Liao 

 PGA M PGA M PGA PGA M 

 N FC N FC  N D50 FC N FC 

% 60 80 72 60 

 

 15 15 - - 

 5% 2.5~7.5% - - 

    - 

     

 1.25~1.5 
N1 < 

10 1.5

1.3 

1.0 0~1 

1999 
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N1 60 2.1

MW = 7.5 CRR7.5

1997 NCEER Workshop 2.1

7.5 Idriss 1998 MSF Magnitude 

Scaling Factor MW 7.5

 

56.2

24.210

M
MSF   ............................................................................ (2-8) 

432

32

5.7

1 hxfxcxbx

gxexcxa
CRR




  .................................................. (2-9) 

M Moment Magnitude  

     601601601 NNNx cscs  ，為  ........................................... (2-10) 

  










0.5

19076.1exp

0

2FC     

%35

%35%5

%5







forFC

FCfor

forFC

 

  










2.1

100099.0

0.1

5.1FC      

%35

%35%5

%5







forFC

FCfor

forFC

 

a = 0.048 b = -0.1248 c = -0.004721 d = 0.009578  

e = 0.0006136 f = -0.0003285 g = -1.673E-05 h = 3.714E-06 

2-11

2.4  

CSR

MSFCRR
FS




5.7
 ....................................................................... (2-11) 

CRR7.5 7.5  
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CSR  

MSF Magnitude Scaling Factor 2-8  

 

2.3  

2000   
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2.4 Seed 1997NCEER Workshop  

2.Tokimatsu Yoshimi  

Tokimatsu Yoshimi 1983

10 70 20

 

amax 
 

MW 

SPT Tests 
N Value 

 

σ΄o kg/cm2  

 

FC %  
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Dr = 50~85% 15

2.5% 5% 7% Meyerhof

1957 N Dr %  

7.0
21




o

r
N

D


 .................................................................. (2-12) 

2-12 N

 








































n

S

aa
r

Ro C

NN
Ca

16

100

16




 ............................................. (2-13) 

  fa NNN  801  .................................................................. (2-14) 

  




















807.0

7.1
801

ER
NN

o
 

fN  = 0            for     FC ≤ 5 

    = FC - 5        for   5 ≤ FC ≤ 10 

    = 0.1 ∙ FC + 4    for  10 ≤ FC 

a 0.45 

      rC 0.57 

      n 14 

      N N  

     N1 80 80% N  

      ER 2-7  

      o  kg/cm
2
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      fN  

Cs Cs = 80~90

Tokimatsu Yoshimi CS = 75 

CS

Tokimatsu Yoshimi 1983

Cs 80~90 Cs 75  

M z

 

    d

o

o

L
oave

g

a
MCSR 




 




max
11.0  .................................  (2-15) 

M  

      o kg/cm
2

 

      o  kg/cm
2

 

amax g  

      g  

      d z(m)  d  = 1-0.015z

2.5  

 
 L

o

ave

R
o

LF










  ........................................................................  (2-16) 
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2.5 Tokimatsu Yoshimi (1983)  

地表水平最大加速度 

amax 

地震規模 

ML 

SPT Test 

N 

Value 

 

σ΄o kg/cm2  

 

FC %  

能量比修正 











80
80

ER
NN

 

7.0

7.1 80
1




o

N
N



 

10

105

5

41.0

5

0



















FC

FC

FC

FC

FCN f
 

  fa NNN  801

 

 








































n

S

aa
r

Ro C

NN
Ca

16

100

16




 

a=0.45, rC =0.57 

n=14,CS=80~90

,CS=75  

地震時地盤產生之反覆剪應力 

  d

o

o

Lo g

a
M 























max11.0  

zd 015.01  

抗液化安全係數 

Lo

Ro

LF































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3.  

1995

1998

JRA 1996

1 2

10m 20m 3

FC ≤ 30% PI ≤ 15 4 D50 ≤ 10mm D10 ≤ 

1mm 2.6  

L 2-17  

o

o
hcd kL







 ..............................................................  (2-17) 

L  

      o kg/cm
2

 

      o  kg/cm
2

 

      d d =1-0.015z 

      hck  

R  

LW RcR   ............................................................................... (2-18) 

0.2

67.03.3

0.1







w

Lw

w

C

RC

C

              

 

 

 L

L

L

R

R

R







4.0

4.01.0

1.0

 

7.1
0882.0 a

L

N
R                         14aN  
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  5.46 14106.1
7.1

0882.0  

a
a

L N
N

R        aN14  

 

  27211 cNcNa   .................................................................. (2-19) 

 7.0
7.11




o

N
N


 

  









72
1721

ER
NN  

 

   
   















FCFC

FCFC

FC

c

%60....................120/

%60%10........50/40

%100..............................1

1  

 

   








FCFC

FC
c

%10..........18/10

%100......................0
2  

 

   150 2log36.01 NDN a   ...........................................  (2-20) 

wc 1c 2c  

FC %  

      N N  

      o  kg/cm
2

 

      N1 N  

 (N1)72 72% N

2-21  

L

R
FL   .................................................................................... (2-21) 
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2.6 1996  

 

1. 10m 20m  

2. FC≤35% FC>35% PI<15 

3. D50≤10mm D10≤1mm 

地震時保有水平耐力法

所使用之設計水平震度 

Khc 

FC %  

D50 mm  
D10 mm  

SPT Test 

N Value 

有效覆土壓力 

σ΄o kg/cm2  

 

 

R=cwRL 

cw=1.0 

 

                         

   

 

 

 

 

 

 

 

抗液化安全係數 

 

 

 

=1-0.015z 
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4. Liao  

Liao et al. (1988)  (Logic Transformation) 

 (Maximum Likelihood) PL

Liao 278 SPT

SPTN

 

SPT

Liao Seed et al.

SR 2-4  

SPT N SPT

N SPT

N N

Liao Seed 

(N1)60 SPT N 1kg/cm
2

N1 60 (N1)60

2-5  

Liao, et al. (1988) SR = (N1)60

PL  

PL = 
      

1

1 0 1 2 1 60   exp ln  SR N
 ..................................... (2-22) 

Liao,et al. (1988) SPT

 (FC  12%) 182  (FC > 12%) 96

278

 



 

 2-26 

1.  (FC12%)  

PL = 
      6013970.0ln4603.6447.16exp1

1

NSR 
 ............ (2-23a) 

2.  (FC>12%)  

PL =  
      

1

1 6 4831 2 6854 01890 1 60   exp . . ln .SR N
 ................. (2-23b) 

3.  

PL = 
      

1

1 10167 41933 0 24375 1 60   exp . . ln .SR N
 ................... (2-23c) 

2.4.3 Lai ( )  

(2003) (discriminant analysis)

592 ( Hwang et al. (2001) 921

288 Liao et al. (1988)

278 Boulanger et al.(1997) Loma 

Prieta 26 ) (SPT) 

 

SPT ,

XR SPT-N , XR SPT-N 

(1) (2) (3)

Lai 592 

,

 

1.  

(discriminant analysis)
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SPT

 

Christian & Swiger(1975) (1990)

 

(1)  

(2)  

(3) (variances)

(correlation)  

Christian & Swiger(1975)

 

   
  nn

XXSXXXV

T









 1

2

1
 ............................................. (2-24)  

V 0V 0V

X


X



n
X

n

1S

(2-24)

, (Lai, 1990)

(5-24) (function of probability of 
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misclassification ) )(PC (2-25)

,

 

     PCXXSXXXV
nn

T

p 







 

 
1

2

1
 .................................. (2-25)  

pV 0pV 0pV

P

)(PC

(2-24) (2-25) SR

XR X

 










XR

SR
X  .................................................................................... (2-26) 

tX














RX

RS
X t  ................................................................................ (2-27) 

RS RS

RX RX

nX
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













n

n

n
RX

RS
X  ............................................................................... (2-28) 

nRS nSR

nRX nXR









)(),(

),()(

XRVarXRSRCov

XRSRCovSRVar
S ..................................................... (2-29) 

)(SRVar SR

)(XRVar XR

),( XRSRCov SR XR (covariance) 

)(PC P

P 

    n

T

n XXSXX  1  .......................................................... (2-30) 

)(PC P 

 
2

212)( 1 
   PerfPC  .......................................................... (2-31) 

1erf
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erf

   dXXYerf
Y

2

0
exp

2
 


 .......................................................... (2-32) 

pV SR

XR )(PC  )(, PCXRSRfVp 

2. SPT  

SPT

oav   Seed et al. (1985)

av o 

Mw=7.5 CSR7.5

 

'

max

'5.7 65.0
o

o

o

av

g

a

MSF

d
CSR








  ................................................ (2-33) 

CSR7.5: Mw=7.5  

av kg/cm
2

 

a max m/sec
2

 

g m/sec
2

 

o kg/cm
2

 

 o kg/cm
2

 

d  
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m  

MSF (Magnitude Scaling Factor)  

Liao et al.(1988) Z : 

=1.0-0.00765Z,   Z 9.15 m 

=1.174-0.0267Z,   9.15 m < Z  23 m .................... (2-34) 

 Idriss (1999) Mw MSF

 

MSF= 37.9(Mw)
-1.81

      for Mw 5.75 

=1.625            for Mw<5.75 ....................... (2-35) 

SPT-N SPT-N

SPT-N N Seed 

et al.(1985) (N1)60

60%

(N1)60  

  NCNN nm 
601  ....................................................................... (2-36) 

 

(N1)60 60%  

Nm Nm=(ER/60) ER (%)  

Cn  Liao & Whitman(1986)

'/1 onC  kg/cm
2

 

N  

921 288 
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(Energy Ratio) (2000)

 

ER=30*(Z/11)+50   for Z 11m ............................................ (2-37) 

ER=80   for Z>11m ...............................................................  (2-38) 

3. SPT  

SPT SPT

592 

Lai SPT

 

Lai %10%0  FC %20%10  FC %30%20  FC

%40%30  FC

:SPT 601)(N

CSR7.5

ln(CSR7.5) 601)(N ln(CSR7.5)

601)(N

ln(CSR7.5)

 

Lai 601)(N ln(CSR7.5) 

(2-39)  

 

…(2-39) 

 

 
  

  
  

)(
)(

)(N

)(

)(N

,)(N

,)(N

)(N

)(

)(N

)(

)(N

2

1)(N

5.7

601

5.7

601

1

.5.7

5.7601

5.7601

601

5.7

601

5.7

601

5.7

601
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CSRnCSRn

CSRnVar

CSRnCov

CSRnCov

Var

CSRnCSRnCSRn
V
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T
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
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 (5-40) 

 

…..(2-40) 

Lai %10%0  FC %20%10  FC %30%20  FC

%40%30  FC SPT

: 

%10%0  FC

592 %10%0  FC 58

70  

  802606.7406358.2)(N9450876.0 5.7601  CSRnVp  C(p)….(2-41) 

 =1.917175 

)(PC

9585875.0)21(95815.1)( 1   PerfPC  ................................. (2-42) 

%20%10  FC

592 %20%10  FC

77 95  

  116554.8245728.2)(N107534.1 5.7601  CSRnVp  C(p) ...... (2-43) 

 =2.354608 

 
  

  
  








































































































liqnonliq
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)(N
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)(N

5.7

601

5.7

601

1

.5.7
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601

5.7

601
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


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
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
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)(PC  

177304.1)21(170073.2)( 1   PerfPC  ....................................... (2-44) 

%30%20  FC

592 %30%20  FC

64 32  

  65012.5503677.1)(N8621721.0 5.7601  CSRnVp  -C(p) ....... (2-45) 

 =2.171423 

)(PC

085711.1)21(08395.2)( 1   PerfPC  ...................................... (2-46) 

%40%30  FC

592 %40%30  FC

37 29  

  443882.5403875.1)(N8938813.0 5.7601  CSRnVp  -C(p) ..... (52-47) 

 =2.078286 

)(PC

039143.1)21(038767.2)( 1   PerfPC  ....................................... (2-48) 

%10%0  FC

%20%10  FC %30%20  FC %40%30  FC

2.7~ 2.10 )(PC =0

2.11

5.75.7 CSRCRR  5.7CRR 601)(N  
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

)0001093.00.01862973.3597395(

)(N)0.00723980.3865548(exp

2

6015.7

FCFC

FCCRR




 ............... (2-49) 

)(PC =0 p

0.2

p=0.15 2.12

*

5..7CRR 601)(N : 



)0.00003430.00205710.0150227-3.6762598(

)(N)0.00723980.3865548(exp

32

601

*

5..7

FCFCFC

FCCRR




 ... (2-50) 

2.11 2.12 )(PC =0 p=0.15

601)(N 5.7CRR %40%30  FC

%30%20  FC %20%10  FC %10%0  FC

5)(N 601  ( )(PC =0 )

8)(N 601  ( p=0.15 )

5.7CRR  

)(PC =0

CRR7.5 (5-49) CSR7.5 (2-33)

Fs  

5.75.7 / CSRCRRFS   ....................................................................... (2-51) 

p=0.15

*

5..7CRR CSR7.5 (2-33)

*

SF  

5.7

*

5.7

* /CSRCRRFS   ....................................................................... (2-52) 

4. Lai  

SF

*

SF  (Juang et al., 1999) 
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)()(
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SLNSL

SL
LB

FfFf

Ff
P


  ................................................................. (2-53) 

LBP

)( SL Ff SF

)( SLN Ff SF

(2-49) (2-52) ,

SF *

SF 2.13 2.14

5-13 SF *

SF

SF *

SF 2.14

SF *

SF SF *

SF

)( SL Ff )( *

SL Ff
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
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 .......................... (2-54) 
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
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678.0

2

1
exp

8171.0

1
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S
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F
Ff


 ......................... (2-55) 

)( SLN Ff )( *

SNL Ff
















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2
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
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(2-54)- (2-57) (2-53) 

( LBP , SF )  ( *

LBP , *

SF )

(2-58)- (2-59) 2.15(R
2
=0.99, R

*2
=0.99)

 

83 )(4.0)(6.01

1

SS

LB
FF

P


  .......................................................... (2-58) 

8*3*

*

)(9.1)(5.11

1

SS

LB
FF

P


  ......................................................... (2-59) 

2.15 )(PC =0

1SF  5.0LBP p=0.15

1* SF

23.0* LBP  

 

 

2.7  0% FC 10%  

(58 70 ) 

P=0.01
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P=0.15
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C(P)=0

0%≦FC≦10% 之判別模式
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2.8  10% FC 20%  

(77 95 ) 

 

2.9  20% FC 30%  

(64 32 ) 

P=0.01

P=0.02

P=0.05

P=0.1

P=0.15

0

0.1

0.2

0.3

0.4

0.5

0.6

0 10 20 30 40 50

C(P)=0

10%≦FC≦20% 之判別模式
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0.4

0.5

0.6

0 10 20 30 40 50

C(P)=0

20%≦FC≦30% 之判別模式
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FC=5%

FC=15%

FC=25%

FC=35%

0
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0.2

0.3

0.4

0.5

0.6

0 5 10 15 20 25 30 35 40 45 50

2.10  30% FC 40%  

(37 29 ) 
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0
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2.14 SF  

2.15 C(P)=0 p=0.15  
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2.4.4  

( )

( )

 

1.  

Iwasaki Iwasaki (1982)

Liquefaction Potential Index IL

 

IL =  F(Z) W(Z)dZ ............................................................... (2-60) 

 

IL 0~100  

F(Z) = 1 - FL(Z)     for FL(Z) < 1.0  

FL(Z) = R(Z) / L(Z) 

FL(Z) Z  

    R(Z) Z  

L(Z)  

F(Z) = 0             for FL(Z) > 1.0  

W(Z) = 10-0.5Z  

Z m 

H  

Iwasaki (1982) 6 64
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23  

IL  15   

 

5  IL < 15 

 

0 < IL < 5    

IL = 0      

2.  

 (1996) 

PLw 

 

PLw = 0
20

PL(z) W(z) dz/0
20

W(z) dz ...................................... (2-61) 

 

PL(z) 0~1  

PLw 0~1  

W(z) z ( ) W(z) = 1-0.05z 

 (2001)  

PLw  0.3    
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0.l  PLw < 0.3 

 

0 < PLw < 0.1    

PLw = 0        

2.4.5  

MapBasic

 (Dialog Frame)  (Radio Button) 

50 200

 

1.  

 

(SPT-N )

 (Welldata.tab) 

 

1 1
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20m  

0 1

0  ( ) 

1 ( ) 0

 

2.  

(1)

(2)

 

(1)  

Iwasaki

Iwasaki (1982) Liquefaction Potential 

Index IL

IL Iwasaki

 

IL  15  

5  IL <1 5  

0 < IL < 5  

IL = 0  

(2)  

 

 (2003) PLw 

PLw
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PLw  0.4  

0.2  PLw < 0.4  

0 < PLw < 0.2  

PLw = 0  
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3.1  

1. 2. 3

3. 4. 5. 6.

7. 8. MapInfo 

MapInfo

3.1  

 

3.1  

3.2  

3.2.1  



 

 3-2 

 

1. MapInfo  

2. File Run MapBasic Program d: harbor-1

HARBOR_2013_none_97.MBX OK

 

3. 

 

4. 

 

5. 

 

6.  

(1) (

)

__ __

 

(2)

( )

(
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)

 

(3)

( ) (

)  

7. 

 

(1)

 

(2)  __

 

(3)

 

(4)

Surfer  

8. 
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9. 

4 8  

10.

 

3.2.2  

 

1. MapInfo  

2. File Run MapBasic Program d: harbor-1

HARBOR_2013_none_97.MBX OK

 

3. 

 

4. 

 

5. 

 

6. 
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7. 

 

8. 

Discard

 

9.  

(

) (

)

  

10. 

 

11.

4 10  

12.
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3.2.3  

 

1. MapInfo  

2. File Run MapBasic Program d: harbor-1

HARBOR_2013_none_97.MBX OK

 

3. 

 

4. 

 

5. 

 

6. 

 

7. 

 

8. 

Discard
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9.  

  

10.

 

11.

4 10  

12.

 

3.2.4  

1. MapInfo  

2. File Run MapBasic Program d: harbor-1

HARBOR_2013_none_97.MBX OK

 

3. 

 

4. 

 

5. 
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6. 

 

7. 

( )

(

)

  

8. 

Z

(Radio Button)

surfer

 

9. 

 

10. 8  

11. 9  

12.

4 11  

13.
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3.2.5  

1. MapInfo  

2. File Run MapBasic Program d: harbor-1

HARBOR_2013_none_97.MBX OK

 

3. 

 

4. 

 

5. 

 

6. 

 

7. 

 

8. 



 

 3-10 

 

9. 

 

10. 6 9  

11.

4 11  

12.

 

3.2.6  

 

1. MapInfo  

2. File Run MapBasic Program d: harbor-1

HARBOR_2013_none_97.MBX OK

 

3. 

 

4. 
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5. 

 

6. 

_

_

 

7. \ \

_

\

\ _

\

\ _

 

8. 

4 7

 

9. 
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 TWD67 TWD97 

4.1  

1967 (Taiwan Datum 1967) TWD67

86

1997 (Taiwan Datum 1997) TWD97

 

4.1.1  TWD67  

1. 

( 1910 Bessel 1841 )

 1980  2662 

 1967 

TWD67 (Taiwan Datum 1967 1967

)  

2. TWD67 1967 (GRS67)

 

(1) : a =6378160  

(2) : b =6356774.7192  

(3) : f =(a-b)/a=1/298.25 

3. TWD67
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(1) λ 120° 58′ 25. 975  

(2) φ 23° 58′ 32. 340  

(3) α 323° 57′ 23. 135  

4. TWD67  

(1)  

(2)  

5.  

121

250,000

0.9999  

4.1.2  TWD97  

1. 

1980 

TWD97 (Taiwan Datum 1997 1997 )  

2. 1997 (TWD97)

(International Terrestrial Reference Frame

ITRF) ITRF

(Bureau International de l`Heure

BIH) 1984.0  

3. TWD97 1980

 (International Union of Geodesy and Geophysics 

IUGG)  (GRS80)   
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(1)  a=6378137  

(2) : b =6356752.3141  

(3)  f=1/298.257222101 

4. TWD97 ○

○○

TWVD2001  

5. 

121 

250,000 0.9999

119 250,000

0.9999  

6. 

 (Universal Transversal 

Meccator U.T.M.) U.T.M.

121

TM2

TWD67

TWD97 97
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4.2  

TWD67 TWD97

MapBasic MapInfo  

4.2.1 TWD67  

1. TWD67  

MapBasic Harbor_2011_none.mbp ，

4.1 ，

Application=Harbor_2011_none.MBX， Application=Harbor_ 

2013_none_97.MBX Harbor_2013_none_97.mbp  

 

4.1  

2. MapBasic Code: 

MapBasic .mb CoordSys 

Earth Projection 39 104 39 TWD67

104 TWD97 Center (XXXXXX,XXXXXXX)

TWD67

TWD97

( 4.2 4.3) 4.1
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Compile Link Harbor_2013_none_97.mbp

Harbor_2013_none_97.mbx  

 

4.2 TWD67  

 

 

4.3  TWD97  

4.2.2 TWD67  

TWD67 ,

RS

RS *.tab , TWD67 TWD97
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67 39 104

4.4 4.5  

 

4.4 TWD67  

 

 

 

4.5  TWD97  
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4.2.3 TWD67  

1. Harbor97  

D:\Harbor-1 D:\ D:\Harbor97  

2.  

(1) GIS MapInfo Professional  

(2) Options\Preferences…\ Map window… \ Projection\

Table projection  Session projection TWD97

， 4.6  

 

4.6 TWD97  

3.  

(1)  (Window\New Browser Window) 

(2) (

TWD97 ) 
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(3) Table\Maintenance\Pack Table…, Pack Both…OK，

4.7  

 

4.7  

4.TWD67 TWD97( ) 

(1) DatumGraph_4P.MBX 

MapInfo Tools\Run MapBasic Program…\

D:\Harbor97\DatumGraph_4P.MBX   

  

(2)  

\ _To_TWD97\ ( Backg.tab) 

Message  TWD97

( Backgtwd97.tab)  

5. welldata wellsmap X Y  

(1)welldata ， 4.8。 

a. welldatatwd97  

b. Table\Update Column  
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c.  

Table to update: welldatatwd97 

Column to update: Pos_x( 1 ) Pos_y ( 2 ) 

Get value from: welldatatwd97 

Value  : CentroidX[obj] ( 1 ) CentroidY[obj] ( 2 ) (

Assist \ Functions CentroidX CentroidY  

Welldatatwd97  

 

4.8 welldata  

(2)wellsmap 4.9  

a. Welldatatwd97 Query\SQL Select  

b. Welldatatwd97 Tag_key Pos_x Pos_y

Wellsmaptwd97  

SQL Select Tables columns

 

from Tables: Welldatatwd97 

Select columns: Tag_key, Pos_x, Pos_y 
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Into table name: Wellsmaptwd97 

c. Wellsmaptwd97  

 

4.9 wellsmap  

6. welldatatw97 wellsmaptw97 welldata

wellsmap， 。 

4.3  

TWD67 TWD97

， backg、

backg_b 、 welldata、wellsmap 、 whrfdata、

whrf_no 、 bw_data Futr_map、Futr_txt、

Prsntmap、Prsnttxt 。

 

1.Taiwan  

TWD97 Taiwan 4.10 4.11  
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4.10 Taiwan  

 

 

4.11 Taiwan  

2.  

4.12 TWD97

TWD97 4.13

TWD97
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4.12  

 

 

4.13  
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3.  

4.14 TWD97

TWD97 4.15

TWD97

 

 

4.14  

 

 

4.15  
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4.  

4.16 TWD97

TWD97 4.17

TWD97

 

 

4.16  

 

 

4.17  
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5.  

4.18 TWD97

TWD97 4.19

TWD97

 

 

4.18  

 

 

4.19  
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6.  

4.20 TWD97

TWD97 4.21

TWD97

 

 

4.20  

 

 

4.21  
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7.  

4.22 TWD97

TWD97 4.23

TWD97

 

 

4.22  

 

 

4.23  
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8.  

4.24 TWD97

TWD97 4.25

TWD97

 

 

4.24  

 

 

4.25  



 

 5-1 

  

5.1  

、

，

1998 2011 2012

2009 2011  

5.2  

Container_TEU.tab

13 1998 1999 2000

2001 2002 2003 2004 2005 2006 2007

2008 2009 2010 2011 2012

5-1  
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5-1   

         

Container_TEU (.DBF) 

 

       

1   Char (15)  

2 1998   Integer TEU 

3 1999   Integer TEU 

4 2000   Integer TEU 

5 2001   Integer TEU 

6 2002   Integer TEU 

7 2003   Integer TEU 

8 2004   Integer TEU 

9 2005   Integer TEU 

10 2006   Integer TEU 

11 2007   Integer TEU 

12 2008   Integer TEU 

13 2009   Integer TEU 

14 2010   Integer TEU 

15 2011   Integer TEU 

16 2012   Integer TEU 

17   Char (30)  

5.3  

5.3.1  
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1.  

2.  

3.  

 

1. _  

2. _  

3. _  

4. _  

5. _  

6. _  

5.3.2   

MapBasic

Container_quantity

 

(1)Show_Container_Whrf  

(2)Close_Container_Whrf  

(3)Whrf_TEU_graph

 

(4)Port_TEU_graph

 

(5)Whrf_TEU_Table

 

(6)Port_TEU_Table  
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5.4  

(1)

(2) (3) (4) (5)

MapInfo 

MapInfo

 

 

1. MapInfo  

2. File Run MapBasic Program d: harbor-1

HARBOR_2011_none.MBX OK

 

3. 

 

4. 

 

5. 

 

6. 
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_

_

 

7. \ \

_

\

\ _

\

\ _

 

8. 

4 7

 

9. 

 

5.5  

 

1. 5.4 1 3

 

2. 
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5.1  

3. 

_

_

5.2  

4. \ \

_

53  

5. \ \

_

5.4  

6. \ \

_

5.5  

7. 

 

5.6  

 

1. 5.4 1 3

 

2. 
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5.6  

3. 

_

_

 

4. \ \

_

5.7  

5. \ \

_

5.8

 

6. \ \

_

5.9  

7. 

 

5.7  

 

1. 5.4 1 3
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、

 

2. 

5.10  

3. 

_

_

 

4. \ \

_

5.11  

5. \ \

_

5.12

 

6. \ \

_

5.13  

7. 
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5.8  

 

1. 5.4 1 3

、

 

2. 

5.14  

3. 

_

_

 

4. \ \

_

5.15  

5. \ \

_

5.16

 

6. \ \

_

5.17  
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7. 

 

 

 
 

5.1  

 

 

 

5.2  



 

 5-11 

 

5.3  

 

 

 

 

5.4  

 



 

 5-12 

5.5  

 

 

 

5.6  



 

 5-13 

 

5.7  

 

 

 

5.8  



 

 5-14 

 

5.9  

 

 

5.10  

 



 

 5-15 

 

5.11  

 

 

 

 

5.12  

 



 

 5-16 

 

5.13  

 

 

 

 

5.14  



 

 5-17 

 

5.15  

 

 

 

 

5.16  

 



 

 5-18 

 

5.17  
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6.1  

2006 2007

6-1

6-2

2013 2 2013 6

2013 2 2013 8

2013 8 2013 2 2013

6 0% 55% 8m*8m

2m*2m  

6-1 -  

20061107 FS2 2m

 20070129 FS2 2m

 20070201 SP5 2.5m

 20070202 FS2 2m

 20070202 FS2 2m

 20070207 SP5 2.5m

 20070214 FS2 2m

 20070303 FS2 2m

 20070304 SP5 2.5m

FS2: SP5: SPOT  
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6-2   

ID 

20130117/ 

20130218 

s1s2 
AD0267/ 

AEC236 

22%/ 

16% 
MS 8m 

s1s2 
AD025D/ 

AEC26C 

15%/ 

13% 
PAN 2m 

20130218 
s2 AEC236 16% MS 8m 

s2 AEC26C 13% PAN 2m 

20130218/ 

20130116 

s2s3 
AEC236/ 
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區域 拍攝日期 條帶 影像ID 雲覆率 彩色/灰階 解析度
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16%
MS 8m
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29%/
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MS 8m
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34%/

55%
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基隆港 20130805
s6 B7F266 2% MS 8m

s6 B7F260 4% PAN 2m

蘇澳港 20130628
s7 B5DE58 0% MS 8m

s7 B5DE77 3% PAN 2m

花蓮港 20130628
s7 B5DE58 0% MS 8m

s7 B5DE77 3% PAN 2m
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