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,

t h
e
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o p u

l
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fo re

e a s t o
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e

ij
i
n

g

,
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e r e a
-
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b l
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i
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s t r
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o n

.
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l y
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i
s r e s u

l t
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P
r o v

i d
e r e

l i
a

b l
e
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a s e s
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r t h

e r e
g i

o n a
l d

e v e
l
o

P m
e n t

,

t h
e r e
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o n a

l l
a n

d
v a

l
u e e o n

fi

rm

a t i
o n a n

d t h
e a e
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n o

w l
e
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e o
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e n v
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r o n
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e n t e
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a n
g

e s

e a u s e
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m

a n a e t i
o n a n

d t h
e e
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a n
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e s o
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n a t u r a

l i t
e

m

s

.

K E Y
W

O R D S
:

M

e t h
o

d B
a s e

,

G

e o
g

r a
P h i

e a
l

,

A P P l i
e a t i

o n

1

.

I N T R O D U C T I O N

T h
e

m

o
d

e r n
g

e o
g

r a
P h i

e a
l

a n a
l y

s
i
s

t e e
h

n o
l
o

g y 1
5 n o

w d
e v e
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o

P i
n

g
s

w i ft l y
e s

P
e c

i
a

l l y i
n

t h
e r e e e n t t w

e n t y y
e a r s

.

G
e o

g
r a

P h i
c a

l I
n

fo

rm

t i
o n

S y
s t e

m ( G I S
)

h
a s

fo
e u s e

d
o n t h

e
re

s a r c
h

o
f g

e o
g

r a
P h i
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l

e n v
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r o n

m
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d
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a
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y

s t e
m

a n
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d t h
e

m i
n t o c o

m P
u t e r

s
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u
l
a t i

o n s
y

s t e
m

,

T h
e

g
e o

g
r a

P h i
c a

l
a n a

l y
s

i
s

h
a s

d
e v e

l
o

P
e

d fr
o

m
t h

e
q

u a
l i t a t i

v e
d

e s c r
i P

-

t i
o n

i
n t o t h

e
m

o
d

e r n s c
i
e n e e e o

m b i
n e

d b y q
u a n t i t a t i

v e a n a
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i
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d q
u a
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s

i
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.

W
h i l
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w t e e
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o

g i
e s

,
s u c

h
a s s

i m
u

l
a t i

o n s
y

s t e
m

a n
d d y

n a
m i

c s u
P

e
rv i

s
i

o n
w

e r e a
l
s o

e x
P l

o r e
d

.

T h
e

g
e o

g
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l
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s

i
s

m
e t h

o
d b

a s e u t i l i
z e s t h

e
m

o
d

e r n e o
m P

u t e r s o
ft w

a r e t e c
h

-

n
i q

u e s

.

I t P
r o e e s s e s a

l l k i
n

d
s o

f t h
e s e

m
e t h
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d

s
,

t h
r o u

g h
c o

m P
u t e r s o

ft w
a

re d
e s

i g
n

,

P
r o

P
e r
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,
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d
a r
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d
e o

m m
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rm
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b
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u t e r a n
d t h

e u s e r

.

T h
e s o

ft w
a

re P
r o v

i d
e s r e
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a

b l
e

t e

ch

n
i q

u e
m

e t h
o

d
s

fo
r t h

e e o
m P

r e
h

e n s
i
v e

g
e o

g
r a

P h i
e a

l
e n v

i
r o n

m
e n t a n a

l y
s

i
s

.

T h
e s o

ft w
a r e

a
l
s o e n s u r e s t h

e c o
m P

u t e r a
P P l i

c a t i
o n a t g

e o
g

r a
P h i

c r e s e a r e
h

a n
d

r e
g i

o n a
l d

e v e
l
o

P m
e n t

.

A cc
o r

d i
n

g t o t h
e

d
a

t a s e
q

u e n e e
,

g
e o

g
r a

P h i
e a n a

l y
s

i
s c a n

b
e

d i
v

i d
e

d i
n t

o
t w

o e a t a
-

l
o

g
u e s

,

d i
s t a n c e s

P
a e e a n

d t i m
e s

P
a e e

.

S P
a e e a n

d t i m
e a r e t h

e
i
n t

r
i
n s

i
e e x

i
s t i

n
g fo

rm

o
f t h

e

o

bj

e c t i
ve

a n
d m

o
vi

n
g

s u
b

s t a n
ee

.

S P
a c e

1
5
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n

d
e

P
e n

d
e n t o

f h
u

m
a n

b
e

i
n

g

‘
5

m i
n
d

a n
d

e x
i
s t
s

o
bj

e e t i
v e

l y

.

T h
e t i m

e 一sP a e e d a ta a n a ly sis su P P o rts th e d y n a m ie a n a ly sis o f g e o g ra P h ie en
-

v iro n m e
n t fa

c to rs
,

a s
w

e
l l

a s
t h

e c
h

a n
g i

n
g

ru
l
e s o

f g
e o

g
r a

p h i
c e n v

i
r o n

m

e n t v a r
i
a

b l
e s

( G E V
)

w i t h t h
e t

im

e

.

A l l t h
e s e c a n

b
e c a

l
e u

l
a t e

d
a n

d P l
a n n e

d

.

T h
e

d i
s t a n c e s

P
a e e

d
a t a s u

P P
o r t s t h

e

a n a
l y

s
i
s o

f G E V
s

P
a t i

a
l d i

s t ri b
u t i

o n r u
l
e s

,
s

P
a

t i
a

l
r e

l
e v a n e e a n

d d i

ffe

r e n c e

.

I t h
e

l P
s t o c a r r

y

o u t t h
e s

P
e e

i
a

l
e o n s t

ru

e
t i

o n a n
d

c
h

a r a e t e r a n a
l y

s
i
s o n t h

e s
P

a e e s
y

s
t

e

m
o

f g
e o

g
r a

P h i
e e n v

i

-

r o n
m

e n t
fa

e t o r s

.

I t w i l l
s e

rv
e t h

e s e a r e
h i

n
g w

o r
k

o
f

r e
g i

o n a
l

s
P

a c e r u
l
e s a n

d t h
e r a t i

o n a
l

d i
s t r

i b
u t i

o n o
f

s
P

a e e

.

T h
e

g
e o

g
r a

P h i
e a n a

l y
s

i
s

b
a s

i
s

( G A B ) 1
5

b
a s e

d
u

P
o n t h

e

M
A S R A 1

.

0
e

d i t i
o n o t

’

t h

。

M i
c r o 一e o m P u te

r A ssisted S y stem
o f R e g io n A n a ly sis

,

M
A S R A

.

T h
e

G A B

,

g
e o

g
r a

P h i
e

a n a
l y

s
i
s s o

ft w
a r e s

y
s t e

m ( M
A S R A

)

,

1
5 e s

P
e c

i
a

l l y
s u

P P
o r t e

d b y t h
e c o

m P
u t e r

h
a r

d w
a r e o

f

P C 一A T o r P S 一2
.
T h e sy ste m k ee P s th e o rig in a l fu n c tio n o f c o m P u te r a ssista n t d ra w in g

w h ile d e v e lo p th e a n a ly sis m o d e b a se o f g e
o g ra P h ie a l sP a ce a n a ly sis a n d d y n a m ic d a t

a .

11
.
S O F T W A R E S Y S T E M S T R U C T U R E

T h e so ft w a re b a se e o m b in e d th e te e h n iq u e o f g eo g ra P h ic a l sP a e e a n a ly sis w ith e o m
-

P u ter a ssista n t d ra w in g
.
T h is fu n d a m e n ta l g e o g

ra P h ie rese a re h b a se o f m u lti一u se r in te
r-

fa e e s
re q u ire s n o sP e cia l ta rg e t a n d n o P a rtieu la r d a ta P a tte rn

.
Its so ft w a re b a se 15 d e sig n e d

a c eo rd in g to th e o rd in a ry ste P s o f sP a ce d a ta a n a ly sis
,

i
n c

l
u

d i
n

g t h
e

P
r e 一tre a tm e n t o f d a ta

,

t h
e a n a

l y
s

i
s o

f
s t a t i

s t i
c a

l
c

h
a r a c t e r v a

l
u e

,

t h
e r e

l
e v a n c e a n a

l y
s

i
s

,
r e

g
r e s s

i
o n a n a

l y
s

i
s

,

l
a

m i
n a t i

o n a n a
l y

s
i
s

,

m
o

d
e

l
a n a

l y
s

i
s

,
a s t h

e e
h

o
i
c e o

f
c

l
a s s

i fl
e a t i

o n
,

w i
n

d
o

w
s e x

P
a n s

i
o n

,
a n

d

e o n
d i t i

o n a
l

e o n t
r o

l
e x

t r a e t i
o n

.

T h
e s o

ft w
a r e

P i
e c e s

b
r

i
e

k
s t o

g
e t h

e r
.

M

o s t a n a
l y t i

e
b

r
i
c

k
s a n

d P
r o e e

d
u r e

b
r

i
e

k
s a r e

w ri t t e n
i
n t h

e c o
m P

u t e r
l
a n

g
u a

g
e o

f F O R T R A N
一7 7

.
T h e P a r a m

e ter tra n sm is
sio n a m o n g

a n a ly tie b riclk s a t th e fo
rm

s o f P u b lic b ric k s a n d P a rtia l P a ra m e te rs
.
M
o st se re e n P ro m o

-

tio n s fo r u se r d ia lo g u e s a re d e sig n e d a t th e fi rst le v e l b ric k s
.
It w ill b e e o n v en ie n t fo r th e u s

-

e r to re v isio n a n d tra n sP la n t
.
T h e

uP
P e r-- le v e l b rie k s fo rm a tre e stru e tu re w ith th e lo w e r

b ric k s
.
T h e la rg e r m id d l

e P ro e e ssin g stru e tu r e 15 tra n s fe rre d b y th e fo
r
m o f te m P

o ra ry fi le

to sa v e th e m e m o ry sP a ee a n d fa v o u r th e o P e ra tio n in th e m ie
ro 一eo m P u te

r en v iro n m e
n t

·
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omPute r me mory

.

T he soft ware Proeess takes changeable data rec
ording duri ng the dire ct communic a-

ti on betw een the user and the soft ware design because diffe
rent users may take diffe re nt da-

ta re cord ing layout
.
Thus ,

a
l l k i

n
d

s o
f

u s e r
d

a t a
fi l

e s e a n
b

e r e
ce i

ve
d b y t h

e s
y

s t e
m

T
he

u s e r o

rd

e r s
y

s t e
m P re se

n t s t r
i P le

一le v e l
.
E a c h le v e l e o m b in e s d a t a fo

rm
lis t w it h

d ia lo g u e o rd
e r b e e a u s e it e a n P r o

v
id e b e tt e r in te

r
fa
e e

fo
r d i

ffe
re
n t u s e r s

.
T h e b ri e k s a r e d e

-

s ig n e d in t h e fo
rm

o f b lo e k a s s e
m b ly w h ic h P r o v id e s o f to o ls fo

r t h e fu
r th e r e x P lo r a tio n

a n d a P P lie a t io n o f t h e u s e r s
.

1 1 1
.
A P P L I C A T I O N R E S E A R C H

T hi
s a P P lie a t io n r e s e a r e h

,

b
a s e

d
u

P
o n t h

e r e
g i

o n a
l i

n
fo

rm

a t i
o n s

y
s t e

m
o

f

J i
n

g 一Jin 一T a n g (B
e
ij i
n g

,

T i
a

nj
i
n

,

T
a n

g
s
h

a n

)

,

1
5 c a r r

i
e

d
o u t

uP

o n t h
e o

ri g i
n a

l
r e s e a

rc h w
o r

k

·

T

he

r e

g i

o n

1

5 o n e o

f
t

h

e

m

a

i

n

d

ev

e

l

o

P

e

d

a

re

a s o

f i

n

d

u s
t

ry

a n

d

a

g ri

e u

l
tu re

.

T h

e r e

g i

o n

i

n

-

e

l

u

d

e s

B

e

ij

i

n

g

,

ee
n t e r o

f C h i
n e s e

P
o

l i t i
e s

,
e u

l t u
re

a n
d

e
d

u e a t i
o n ;

T i
a

nj
i
n

,
e c o n o

m i
e a n

d

t r a
d

e
ce

n
te

r o
f N

o r t h C h i
n a ;

Q
i
n

H
u a n

g d
a o

,

t h
e

b i g g
e s t e o a

l
e x

P
o r t h

a r
b

o r o
f C h i

n a a n
d

th
e s u

m m
e r

P
o

l i t i
c a

l
e e n t e r ;

T
a n

g
s

h
a n

,

m
a

i
n e n e r

g y
a n

d
r a

w m
a t e r

i
a

l
s o u

rc
e

fo
r

B
e

ij
i
n

g

a n
d T i

a

nj
i
n ; a n

d L
a n

g fa
n

g

,

t h
e n e

w l y d
e v e

l
o

P
e

d g
r o c e r

y
a n

d fo
o

d P
r o

ee
s s

i
n

g b
a s

i
s

.

T h
e t o

-

t a
l

a r e a
1
5

5

,

5 0 0 0 k m

Z
[
1
1

.

s
u

p p
o r t e

d b y t h
e

re g i
o n a

l i
n

fo

rm

a
ti

o n s
y

s t e
m

,
a n a

l y
s e s a r e c a 币ed

out conce rning the land effi eieney system
,

t h
e

re le
v a n e e

b
e t w

e e n
h

um

a n
b

e
i
n

g
a n

d l
an

d

,

th
e e

ffe

c t o
f B

e

ij
i
n

g
a n

d T i
a

nj
i
n o n r e

g i
o n o r t h

e e e n t e r c
i t y

e x
P

a n s
i
o n a n a

l y
s

i
s

,

t h
e

P
o

P
u

l
a

-

t i
o n

fo re
e a s t o

f B
e

ij
i
n

g

,

t h
e r e a s o n a

b l
e a n a

l y
s

i
s o

f
e a e

h
e

i t y i
n

d
u s t

ry
s t r u c t u

re

,
a n

d t h
e r a

-

t i
o n a

l d
e

g
r e e s o

f
r e

gi

o n a
l i

n
d

u s t r
y d i

s t r
i b

u t i
o n

.

T h
e a n a

l y
s

i
s

re
s u

l t s
P

r o v
i d

e
re l i

a
b le b

a s e s

fo
r t h

e r e
g i

o n a
l d

e v e
l
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