49 1 Vol.49, No.1
2018 1 OCEANOLOGIA ET LIMNOLOGIA SINICA Jan., 2018

40

1 2 3,4 3 4
(1. 650093; 2. 650224,
3. 650034; 4. 650500)
RS GIS s MSS T™™ ETM+ OLI , , QuickBird
WorldView-2 s ,
1974 1977 1987 1993 1996 2000 2001 2002
2004 2005 2006 2009 2012 2014 2015 15 s ,
(1) , 1974 , - - , 2009
9 b (2) ’40 9
, , 3)
0.6 ,
, 0.935 0.993,
P237 doi: 10.11693/hyhz20170100012
s , (2012)  1999—2009
™ ETM R
( , 2016) )
( ,2015) (2016) 1990—2015
) LandsatTM
: Mujabar (2014) (2013)
* 41661086 ,41561048 ,41561086 ,41461038 ;
2014 35 ,201512027 , , Email: 464126458@qq.com

: R s , Email: jinbx163@163.com
:2017-01-13, : 2017-08-04



40

41

(2014)

>

102°49'12"—102°5726"E

1723.35m, 206.2 m,
95.2m, 158.9m
, ()
15.5°C, 800—1100mm, 80%—
90% 5—10
, 1200—1900mm, 2000—
2400h
2
2.1
2.1.1 1974 2015 ,
(
60m, 11974 1977 2 ),
( 30m, 1 1987

1986—2013

GIS RS

E

(Li et al, 2016)

40

60km
24°21'28"—24°38'00"N,

3

1993
8 )

, WorldView-2 ,

1996 2000 2001

2002 2004 2005 ,
( , QuickBird
2006 2009 2012

2014 2015 5 ) : http://glovis.
usgs.gov/; ;
(DOM);
(3_4 ) ]
1974—2015 3—4 ,
) 15
2.1.2
(
) ( )
( )
1987—2012
( )
1974—2014 (1974—2014
),
2.2
2.2.1
ERDAS
b 1 b
2000 , 105°E
- 6°
( ,
2009; , 2010; , 2013)
60m 30m ,



42 49
, , ( ,
2013)
Ef) =Y w1, Matdab
P (Jabaloy-Sanchez et al, 2014; s
, W; i n 2015)
, dy nxn , ,
n s 3x3
( ,2015) :
D= hnllgizghl.
E(f)= Y BE). w20 L
i=1,2 Ty
. B Ei(f) ,D , 7o s
» N(ro)
MATLAB 30m
ERDAS ) 30m, 30m , 30,
) 60, 90, 120, 150, 180,210  240m
1 2015 , 2.2.3
( : ,2016)
( ,2010; ,2010)
( , 2010;
,2015)
Ry = T R ).
s Rom m 0 , N
) ) m 0
t >
Amin + PAmax
R, (1) = ——"2——55—.
Fig.1 The1 edngclijtection results of shoreline in 2015 Aom () Phimax
> Amin Amax
5 Ao t ;
, Yol , 0.5
2.2.4
> 5 , 2015
2.2.2

, 2015 4 13



1 40 43
30 , £ 1 AR LZ 19742014 EREFIT R

GPS Tab.1 The length change of Fuxian Lake shoreline between
> 1974 and 2014

(YNCORS) ) (km) (km) (km)

2000 , 1974  108.6164 | 2000  113.9115 | 2006 109.9221

, 2 1977 109.9151 | 2001  112.1748 | 2009 115.9048

~9.684m, Om, 1987 1117801 | 2002  111.9112 | 2012 102.8280

’ , 1993 1117771 | 2004  112.2258 | 2014 100.0881

1996 1125755 | 2005  112.0167 | 2015  98.380

Fig.2 The distribution of observation sites
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Tab.2 Fractal dimension statistics of Fuxian Lake

R? R? R?

1974 0.9982 1.2345( 2000 0.9988 1.2748| 2006 0.9961 1.0591
1977 0.9979 1.2638[ 2001 0.9990 1.2219{ 2009 0.9969 1.0441
1987 0.9983 1.2733[ 2002 0.9984 1.2441| 2012 0.9982 1.0181
1993 0.9979 1.258 [ 2004 0.9982 1.2666( 2014 0.9986 1.0373
1996 0.9986 1.2495( 2005 0.9983 1.2397( 2015 0.9998 1.0436
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Fig.3 The area change of Fuxian Lake between 1974 and 2015
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Tab.3 The area change of Fuxian Lake in each 45° quadrant during 1974—2014
1974—1977 & —0.1197 —0.1736 —0.1026 —0.4175 0.0773 0.0330 0.0425 —0.1710
1977—1987 & 0.6363 0.4003 0.2801 0.5776 1.0768 0.0065 0.0881 0.6466
1987—1996 & -0.1701 -0.0018 0.0328 0.1732 0.0100 0.0566 0.0392 —0.0535
1996—2005 & 0.0321 —0.0410 —0.0934 —0.1285 -0.1324 —0.0117 —0.0244 -0.0225
2005—2015 0.2813 0.2442 0.0899 0.4208 0.1598 0.0014 0.0096 0.0759
0.6599 0.4283 0.2069 0.6257 1.1915 0.0859 0.1550 0.4756
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Fig.6 The trends of changes in cultivated land area and coastline length, and the total lake area of the Fuxian Lake basin from 1974 to

2012
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Fig.8 The trends of changes in grassland area, coastline length, and the total area of the Fuxian Lake basin from 1974 to 2012
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Fig.9 The trends of changes in forest land area, coastline length, and the total area of the Fuxian Lake basin from 1974 to 2012
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Fig.10 The trends of changes in average annual precipitation, coastline length, and the total area of the Fuxian Lake basin from 1974 to
2012
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Fig.11 The trends of changes in average annual evaporation, coastline length, and the total area of the Fuxian Lake basin from 1974 to
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Fig.12 The trends of changes in average annual temperature, coastline length, and the total area of the Fuxian Lake basin from 1974
to 2012
x6 MBXKAK. XKERX
Tab.6 The gray correlation coefficients of the Fuxian Lake
()
1974 1.000 1.000 0.591 0.590 0.651 0.645 1.000 1.000 0.946 0.997
1977 0.990 0.989 0.594 0.592 0.649 0.643 0.987 0.983 0.937 1.000
1987 0.709 0.707 0.644 0.643 1.000 1.000 0.673 0.639 0.929 0.990
1993 / / / / / / / / 0.926 0.994
1996 0.757 0.755 0.991 0.991 0.752 0.747 0.611 0.573 0.923 0.991
2000 0.766 0.764 1.000 1.000 0.643 0.636 0.607 0.569 0.916 0.991
2001 / / / / / / / / 0.929 0.991
2002 / / / / / / / / 0.932 0.992
2004 / / / / / / / / 0.928 0.993
2005 / / / / / / / / 0.935 0.996
2006 0.650 0.648 0.886 0.886 0.748 0.744 0.603 0.567 0.948 0.988
2009 0.662 0.660 0.899 0.898 0.755 0.750 0.582 0.543 0912 0.989
2012 0.691 0.689 0.927 0.927 0.782 0.778 0.550 0.515 1.000 0.993
0.778 0.777 0.817 0.816 0.747 0.743 0.702 0.674 0.935 0.993
1974 0.729 0.648 0.834 0.950 0.729 0.648 0.834 0.950 0.729 0.648
1977 0.711 0.673 0.766 0.935 0.711 0.673 0.766 0.935 0.711 0.673
1987 0.647 0.714 0.663 0.887 0.647 0.714 0.663 0.887 0.647 0.714
1993 0.776 0.633 0.711 0913 0.776 0.633 0.711 0.913 0.776 0.633
1996 0.785 0.626 0.768 0.933 0.785 0.626 0.768 0.933 0.785 0.626
2000 1.000 0.557 0.794 0.948 1.000 0.557 0.794 0.948 1.000 0.557
2001 0.890 0.579 1.000 1.000 0.890 0.579 1.000 1.000 0.890 0.579
2002 0.751 0.639 0.884 0.968 0.751 0.639 0.884 0.968 0.751 0.639
2004 0.800 0.618 0.849 0.961 0.800 0.618 0.849 0.961 0.800 0.618
2005 0.678 0.692 0.797 0.942 0.678 0.692 0.797 0.942 0.678 0.692
2006 0.637 0.700 0.725 0.899 0.637 0.700 0.725 0.899 0.637 0.700
2009 0.694 0.691 0.648 0.889 0.694 0.691 0.648 0.889 0.694 0.691
2012 0.449 1.000 0.702 0.867 0.449 1.000 0.702 0.867 0.449 1.000
0.734 0.675 0.780 0.930 0.734 0.675 0.780 0.930 0.734 0.675
( < )



49

50
(X)) (X2) 0.675,0.930,0.809,0.672, R
(X3) (X4) (X5) ,
(X6) (X7) (Xs) ,
(Xo)
R SPSS
0.6, R :
, Y, =139.436-0.001X, +3.172X5 -0.374X, - 0.331.X,,
R 9 Y, =177.502-0.0001X, +2.053X5 -0.016X; +0.069.X.
) Vi Y R 0.892  0.923, R’
> > 0.795 0.851, 79.5%
> > > 85.1% , ; F 0.007
) ., 9 0.005, 0.05, , ,
0.777,0.816,0.743,0.674,0.993, 13
d119 | ‘ ~ b
16 | B EEKE A FEKE (*%‘QUA - 219 o @R m @R @&
g13 | A ,:E\
Eﬂoi 2 i 42  da < 216 . a ' .
107 T = : ° ‘n‘ .
4 104 1 A 2o . &
101 = ]
98 *
05 O I A P gy wra
L EELS S E ST S S S FE LSS TS
Fn Fip
13 1974—2012
Fig.13  The scatter plot of multivariate linear regression model for the Fuxian Lake basin from 1974 to 2012
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THE SPATIAL-TEMPORAL VARIATION OF FUXIAN LAKE AREA
DURING 1974—2014 BASED ON REMOTE SENSING

DU Shi-Xia', JIN Bao-Xuan?, LI Shi-Hua>*, ZHOU Jun-Song®, PENG Shuang-Yun*

(1. School of land and resources engineering, Kunming University of Science and Technology, Kunming 650093, China; 2. Information
center, Department of land resources of Yunnan Province, Kunming 650224, China; 3. Yunnan Provincial Geomatics Centre, Kunming
650034, China; 4. College of Tourism and Geographic Sciences, Yunnan Normal University, Kunming 650500, China)

Abstract Using GIS and RS technologies and combining MSS, TM, ETM+, OLI remote sensing images with
geographic data and available project outcomes, we used an edge detection algorithm to extract the boundary change of the
Fuxian Lake, Yunnan, from 1974 to 2015. The temporal-spatial variations in area and shoreline length of the lake were
analyzed. Meanwhile, the meteorological and land-use data of the lake basin were combined using gray correlation, from
which the driving forces of the variations and the main factors were determined in multiple linear regression. The results
show that, in 1974—2009, the shoreline length and the area of the lake increased and then followed by a large decrease
after 2009. The lake area could shrink or expand in all directions in a complicated pattern, and the position of the lake
center moved southward. Grey correlation analysis showed that the coefficient of correlation between the shoreline length
and the area changes was >0.7. These changes in Fuxian Lake reflect interactions among agricultural, housing, and
construction activities, and meteorological factors as well. The correlation of average annual temperature to the shoreline
length and the lake area reached 0.935 and 0.993, respectively. Therefore, the annual temperature was the main factor
causing the changes.

Key words Fuxian Lake; shoreline change; remote sensing dynamic monitoring; spatial temporal variation



