31 5 ,2018 9

Vol.31 No.5, Sep. 2018 JOURNAL OF NINGBO UNIVERSITY ( NSEE )
1,2 1* 1
2 b
1. s 315211; 2. s 315100
1990 2000 2010 2014 4 TM/OLI
, RS/GIS SPSS  Origin s
3 ,
(1) 1990~2000 2001~2010 2011~2014 3
; (2) , ; 3)
GDP ,
: K903 tA : 1001-5132 2018 05-0115-06
(=31, ( D.
[4-6]
[7-9]
[10-11] [12-14]
[15-17]
[18-19] [20-21]
5 N
(22] A
23] 29°40'N
s 29°20'N |
1%l 1)
245
0 20km Etx[III $six
1 B . Cs
121°20'E 121°40'E 122°00'E
b b 1
1 2017-06-10. : http://journallg.nbu.edu.cn/
: 41471004, U1609203 2015C110001 2017A610300 ;
G15059
1993 ., N s : . E-mail: ylnbu2013@sina.com

* : 1973 , s / N : . E-mail: nbnj2001@163.com



116 2018
, 2014
5%,
2 3
2.1 5 ()
1990 2000 2010 2014 s ,
4 TM/OLI s 23
30m, 118-39  118-40. ;
(USGS) (http://glovis. ; ;
usgs.gov/), 91
, () , 1990~
2014
R GPS
, SPSS 19.0
1990~2014
Envi 5.2 , GDP
, 1.
, 1
’ ’ /I GDP
’ 4 m  km?
AreGIS 1990 10.01 6024 715 352 686 391
10.2 ; 1991 1030 67.97 735  3.54  7.08 4.0l
, 1992 1076 73.96  7.55  3.56 730  4.09
1993 1124 7995 7.88  3.62 7.65  4.17
22 1994 1174 8594 820  3.63 7.99 424
1995 1226 91.92 843  3.67 823 430
, 1996 12.80 97.91 861 373 841 436
, 1997 133710389 868  3.77 849 442
1998  13.97109.88 879  3.85 860 447
1999 1459 11587 887  3.89 868  4.52
2000 153312894 899 394 880  4.63
2001 1591 127.84 909 405 890  4.62
2002 16.62133.83 934 418 915  4.67
2003 17.36 139.82  9.53 421 935 471
’ 2004 18.13 14581  9.69 426 951 475




5 , 117
12.00 + o cui
— Wk
/ / GDP
kmz 11.00
m =
2005 1894 15179 9.89 430  9.71 4.79 ¥ 10.00
2006 19.78 157.78 10.06 435 988  4.83 8
2007 20.66 163.77 1024 438 1006  4.87 E 9.00
2008 21.58 169.75 1038 441 1020 491 <00
2009 22.54 17574 1044 444 1026  4.94
2010 232716923 1059 447 1042 491 7.00 ' ' ' ' '
1990 1995 2000 2005 2010 2015
2011 245918772 1074 450 1057  5.01 .
Ffy
2012 25.68193.71 10.81 456 10.64  5.04 48F o couwm
2013 26.82199.65 1095 459 1078  5.08 el -k
2014 28.02205.68 11.02 461 1085  5.11 Ae
4.4 Y4
3.1 = o/
N % 42 I~ c'//
E 4
4.0 F /
l,bh
1990~2014 385 s
25 , 2 : 2000 2010 36 4°°
1990 1995 2000 2005 2010 2015
, > Ffhy
> 11.00 - o
3 . — K
1 1990~2000 , 2 2001~ 2010 10.00
s 3 2011~2014
3 9.00
SPSS 19.0 1990~2014 5
Ay
a
GDP O  8.00
, 7.00
GDP R 2
6.00 1 1 1 1 1
2 5 1990 1995 2000 2005 2010 2015
, SEGy
2000 2010 2 GDP
3 , 3.2
1990~2000 2001~2010 2011~2014
, SPSS 19.0 R
1990~2000
2001~2010 2011~2014

(2.



118 2018
2 . s
R’ ,
A B C D E
A 1 : F ,
B 0.987" 1
C 09917 0.972" 1
D 0.988"  0.973"  0.984" 1 3 4.
E 0.990™  0.970”™  1.0007 0983 1 5
A ;B ; C D
E GDP 0.01 ()
2 , R F
1990~2000 Y=e(I561035) 357 0.967 260.039
2001~2010 Y=¢@9130239 0213 0.975 313.061
GDP 0.991 0.988 2011~2014 Y=e(9711030%) 304 0.979 93.927
0.990, 1 : 1990~2014  y=e®O*039 0302 0.982 1235.797
GDP 4
0.972 0.973 0.970,
1 R F
, 1990~2000 Y=e(0¥703 0355 0,963 236.769
GDP 2001~2010 y=e@034102%69 0296 0.991 926.566
3 2011~2014 Y=e(13900428) 0 498 0.981 104.250
, , 1990~2014  y=e“*®0*03%) 0364  0.988 1836.868
33 332
3.3.1 0.988 0.973,
SPSS 19.0
R 1990~2014 R
: 1990~2014 SPSS 19.0
, 1990~2014
i 1990~2014 Y:e(l.046+0.929x)’
Y=gl 024103020 0.929, F 511.349, 1
0.032, F 1235.797, ,R2 0.957,
1 ,R* 0.982, ; 1990~2014
- 1990~2014 Y:e(—1.875+1.132x),
Y=gl 0030703640, 1.132, F 1221.164,
0.364, F 1 836.868, 1 , R 0.982,

1 ,R? 0988,



119

5 ,
5 6.
5
R F
1990~2000 V=132 575 0,945 155.080
2001~2010 Y= 08 9809 0.958 183.206
2011~2014 Y=e(!0461 0796 0796 0.945 34317
1990~2014 Y= 09 9929 0.957 511.349
6
R F
1990~2000 Y= F48EHI™M 560 0,945 155.858
2001~2010 y=eUISIFLIE) 118 0.963  209.933
2011~2014 Y=eCMOTI) 110 0931 27.186
1990~2014 Y=eC187 13291 135 0.982 1221.164
333 GDP
1990~2014 ,
GDP ,
, SPSS 19.0
, 1990~2014 GDP
Y:e(2A145+0A295x)’
0.295, F 1355.870, 1
, R 0.983,
; GDP
Y:e(-0.502+0.355x)’ 0.355,
F 1 826.535, 1
,R*  0.988,
GDP 7 8.
7 GDP
R F
1990~2000 Y=e(7P21038) 338 0.964 244.387
2001~2010 Y=e®97210210 0211 0.974 297.100
2011~2014 Y=e®081030%) 0304 0.979 93.927
1990~2014 Y=e® 14510295 (295 0.983 1355.870

( ), 1998, 11(2):100-104.

8 GDP
R F
1990~2000 y=e(037070336) 336 0.961 221.554
2001~2010 y=e(0134102949 9294 0.991 925.255
2011~2014 Y= 1318104289 g 428 0.981 104.250
1990~2014 Y=e(0302103559 355 (0.988 1826.535
, GDP
, GDP
s , GDP
4
(1
3
, 1990~2000 2001~2010
2011~2015
(2)
.3 (
GDP )
(3) GDP
(1] . M].
1993:1-6.
(2] , M].
,2005:1-2.
(3] , , .
[J]. , 2003, 22(1):13-20.
(4] , . [71.
( ), 1990, 15(4):551-557.
[5] . 1.



120 2018

[6] . . ( 2006, 30(4):132-134.

), 1990, 15(4):619-625. [16] , , .
(7] . . — . , 2005,

( ), 1996, 12(4):111-117. 24(5):785-793.
[8] . [D]. : [17] , .
, 2004. . , 2007, 26(1):20-24.

[9] . [DI. : [18] , , .

,2010. — . , 2004,
[10]DR. . . , 18(3):50-56.

1988, 7(2):24-26. [19] , , , . GIS
[11] . [M]. : , ). , 2005, 30(4):37-39.
2008:66-69. [20] . 7.
[12] . — ( ), 1998, 14(4):96-102.
[D]. : , 2004. [21] , , .

3 . - . ( ), 1996, 21(2):173-

[D]. : , 2004. 178
[14] . — [DI. [22] , , . 7.

: , 2004. , 2015, 70(3):447-460.
[15] , , .. [23] , .
. ( ) . ,2016, 35(12):2203-2215.

Study on development mechanism of artificial construction landform in
Xiangshan harbor coastal zone

YANG Lei'?, LI Jia-lin'", HUANG Ri-peng'
( 1.Donghai Institute, Ningbo University, Ningbo 315211, China; 2.Ningbo Middle School, Ningbo 315100, China )

Abstract: Coastal zone is the most extensive area of contemporary artificially developed landforms. It is of great
significance to study the sustainable development of coastal zone by strengthening the study of artificial
landform in coastal zone. Based on the TM/OLI remote sensing images and related thematic maps in 1990, 2000,
2014 and 2014, RS/GIS technology, SPSS and Origin was used to carry out spatial analysis and mathematical
statistics in the current study. The study was aimed to determine the development mechanism of artificial
landforms from three aspects: the definition of development stage, correlation analysis and response analysis of
artificial landform. The main conclusions include: (1) The development of artificial landscape of Xiangshan Port
coast can be divided into three stages of development from 1990 to 2000, 2001 to 2010 and 2011 to 2014; (2)
The correlation between the area and the urbanization index is the largest, and the correlation between the
elevation and the population comprehensive index is the largest; (3) Urbanization composite index, population
composite index and GDP composite index are important factors affecting the development level of the
construction of artificial landscape and also important indicators to measure the development level of the
construction of the artificial landscape. The changes of these factors can effectively promote or inhibit the
formation of artificial construction, the geomorphic evolution and developmental law etc.

Key words: artificial construction landforms; landform development mechanism; influencing factors; Xiangshan
harbor coastal zone



