27 5

Vol. 27 No. 5
2002 10

Oct. 2002

Geomatics and Information Science of Wuhan University

: 1000-050X(2002)05-0493-06

BT AN E R DA A

xF HANE mEF

(1 s 129 ., 430079

A ER AT RAESF R RITT LAR EME NG ESRE FHAEAEZLESLEEEY
Htr, AASHEEE LML ZS A (L 2AME Z)HE SRSM LS L FINKHE H
W ZHZMETRERY GRRBIXR, EMNAE ZEARNRGESERY . 227 KR LA 4
MR LAY > ROZ 3= Fl AR X A SR ALY B AL ST KR LA 2540 5 8 AR R AR AR R,

VA
S AT AP AT T £ SR K AT,
c LAV My R E AR Y 2 A5F RSN B RAKN S8 AFEHAR
: P271
[
; , 1

1.1

: 2002-05-17.

(99030D).



494

1.2

[3l

1.3

[4

D

2)

3

4

20%

o

1995

24.01% 9,

’
’
’
_|_
»
«
’
~
’
2.1
’
o
’
’
’
) (
« »

11.5%'9,

11.5 %,
’ ’
o ’
= (
«
)/
»
2
« »
’
’
’
’
N
(
)
’
’



5 : 495

2.2 , P s F 5 1
2.2.1 HHEMR S FZRAESEARGEAS .
18
D 150. 46, .
115. 11, 101.95, 114. 16,
. 110.07.
. , . . 2.2.2 HEMREFERAESZE R FHELSS
N [7] o ) ’
NN . 5 . . 1,
. 0.77, 0. 68, 0. 76,
0.73.
. [2]. . .
2) . .
[2] .
( ) : C 1, Do

17
P= D F
=1

1
Tab. 1 Average Green Equivalent of Cultivated Land and Grassland

0. 46 0. 67 0. 50 0. 67 0. 83
( 0.77) 0. 35 0. 50 0.38 0. 50 0.62
( 0. 68) 0.29 0.42 0.32 0.42 0.52
( 0.76) 0. 35 0.51 0.38 0.51 0.63
( 0.73) 0.34 0.49 0.37 0.49 0.61
: 1. = C /712
2.
3 K b
K MO O]
b
1
b b
, Fig. 1 Bilateral Optimizing Process of Land
?
Use Structure Based on Different Spatial
o 9
A dministrative Levels
. 3.2
3.1 ,
b
1 s ’
b 9
b o b



496 : 2002

. 3
T T>, K1—>K>, ’
B1—>B>, Gi—> G, A I
2, Tjs
] - 5
L L Sis gis 1 i=1,2,3,4,
LK o oo ] °
5 DOs =5 X s x=1;
Fig.2 Optimization of Land Use Structure @ x = ;_ X
at Different Time 100%;
3.3 ®) x(
N siX gi
)y X=X Jrizl[ S ><100%] ;
LA RS
i
B E K % X
.} o[ R
— =y
[ e [
i 1 I s s 1
&[] [e] w] [ ] %] e
£l lg||3] |2 NI
aw ) .
ARLARE IR | |G| |
B B [A = | & b A
x| 2] |%| |2 ARE-IREIRE [nmms
FlIH| | & B El || W
B2 |8 1 b} Rt
{g wR R % CARE:!
B EILEE
LR
L
| EmAD GRS LRE |
3
Fig.3 Systematic Frame of O ptimization of Land Use Structure Based on Ecological Standard
@ X : C 4
x> )?9 H .x< )?9 )
®~@s
3.4 s

[ 12]



5 : 497

F={fu fo f3} F=fitfot f>max

: Sfiomax fr>max f3>max
( ) W W
Xn X1 X13 X14 X21 X22 X3 Xy Xy X2 Xo4
W
Y Yi2 Vi3 Yia Va1 Vo ) Yo Ya Vi
L
F
4

Fig.4 Multi-objective Linear Programming Model for Optimization of Land Use Structure

3 .
4
3 . 1996
, 17.01%
) , ( ), 2(
, . ). .
( 666. 76hm?, 232.71hm?.
N
2
Fig.2 Actual Dataof Land Use of Chaoyang Tow n
/hm? 899. 47 37.78 471. 34 0 2 913. 66
/% 30. 89 1.30 16. 17 0 100
D . @ ,
. 129.5hm*( ),
ri 36.78%. ;
2) ( )x  14.29hm?,
=0.92. .
3) rio . 13.09hm’, 130.70hm . @ 2010
, r; . 901.72hm?, 5. 40hm’
( 3 6.00hm” ( 4.73hm’,
X s 1.27hm*), 14. 97hm? (
—1+x /X~140.05=1.05 13.66hm”,  1.31hm°), 2.25hm’.
36.78 %X 1. 6) x=1.03,
05=38.62%. 7) x> X ,
4) x<x=1, . .

5) b b b



498 ° 2002

1 s
D 1996
2
’ , 1998
, 1996
’ ’ 4 . . .
s ° . , 1996(4)
2 5 . 1999
’ , 2000
, 6 s .
. 19. 38 , 2000
39. 66 , 7 ) ’ L
13. 59% 27.81%(1999 . , 1999, 14(2). 175~ 182
)[ 5] , , 8 . . : s
1992
3 , 9 o
’ ’ ( ), 2000 14(3).90~94
’ 10 s
, 1999, 25(2). 167
4) ~171
) GIS , GIS 11 . .0
1. , 1999
, 12 . . : , 1989
5) 13 s , s
, 1993
, s
6) ’
s
GIS

E-mail: yfliu610 @sohu. com

Optimization of Land Use Structure Based on
Ecological Green Equivalent

1 . 1 . 1
LIU Yanfang: MING Dongping" Y ANG Jianyu
(1 School of Resource and Environment S cience, Wuhan University, 129 Luoyu Roads W uhan, China 430079)

Abstract; Optimization of land use structure consists of economic, social and ecological optimiza-
tion. Applying the minds of system engineering and principles of ecology, this paper presents such
thoughts as; D the optimal forest-coverage rate calculated according to the reality of a district is
set as the main standard of ecological rationality in the district; @ through considering the value of
ecosystem services of the land with green equivalent (mainly cultivated land and grassland) and
based on the rule: green equivalent, this paper introduces the area conversion between woods and

cropss also betw een woods and grass. Sequentially the value of ecosystem (T4 % 515 )
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Mathematical Definition on the Visual Variables

of the Cartographic Symbols

1 1 2 . 1
WEI Wenzhan™ ZHONG Yexun  HUANG Rentao™ PENG Y ueying
(1 Institute of Mathematics and Information Science Guangxi Teachers College 175 Mingxiu Roads Nanning, China 530001)

(2 School of Resource and Environment S cience, Wuhan University, 129 Luoyu Roads W uhan, China 430079)

Abstract; Cartographic symbols are composed of different basic picture elements. According to the
definitions in the topology and theory of set, the mathematical definitions of eight of visual vari-
bles which are form, size, direction, density, lightness, construction colour and place, are given in
this paper.

Key words: visual variable; picture element; cartographic sy mbol; combination

About the author: WEl Werzhan, professor. His main research orientations are geometrical theory of Banach space and the mathematical ele-
ments of cartography. His main achievements include research of geometrical properties of conplex space and its martingale characherization,
and the proof of cartographic symbol sytem belonging to Boolean algebraic one and its application.

E mail: weiwz@mail. gxtc. edu. cn

(3% 498 )

services of theirs is assessed; Qthis paper establishes a multi-dimension controlling model of opti-
mization of land use structure. Especially, a mathematic model of ecological optimization based on
green equivalent is built. In addition, a multi-objective linear programming model for optimization
of land use structure is designed. In the end , this paper tests and verifies this theory of ecological
optimization based on green equivalent and the optimal forest-coverage rate with Qonghai City in
Hainan Province as an example. This research is significant for rationality of land use structure and
sustainable land use.

Key words: land use structure; forest-coverage rate; green equivalent; value of ecosystem services;

multi-dimension optimizatio n; multi-objective linear programming
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