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Impact of Landscape Pattern Change on Runoff in Chaohe River Watershed
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Abstract; [ Objective] The changes of landscape pattern and relations among landscape index and runoff in
Chaohe River watershed were examined in order to provide theoretical basis for the basin ecological environ-
ment construction. [ Methods] The hydrometeorological data of Chaohe watershed over 50 years, ArcGIS
and Fragstats software, landscape index from the remote sensing images(1979, 1987, 1991, 2009) of Chaohe
River watershed were used. [Results] Precipitation and runoff decreased over time, and the temperature in-
creased at 0.215 ‘C/10 a. The runoff of Chaoche River decreased significantly with the 28-year cycle of wet
and dry conversion; a steady increasing patches number with decreasing area with more simplicity caused
Chaohe River watershed become weak. [ Conclusion ] Runoff decreased with increase of landscape shape in-
dex. When the mean patches perimeter was 1 050 m, the number of patches was 110 000 with Shannon’s di-
versity index of about 1. 33. Therefore, the comprehensive intercepting ability of patches was the strongest
and the watershed runoff capacity was the weakest.

Keywords: Chaohe River watershed; wavelet analysis; landscape pattern; runoff

2]

’ o 9

Y Y b o
[1]
o b A
b b
b b A
:2014-05-08 :2014-06-28
(201204102)
(1988—), ( ), s . . E-mail:loujp08@qq. com,

(1967—), ( ) s s , . E-mail:zhqzhang@ bjfu. edu. cn,



35

[3] [+7]

[8] .
[9-10] [11-12] ,
° ) 50 a
1979,1987,1991 2009 4 >

1.1
116°10'—117°35"  40°35'—41°37,

’

R 239.15 km,
R 4 855.9 km?,
40% ,
60% . .
, 8.3 T,
511 mm, (6—9 )
5% o ,
, 2 682 t/(km® « a),
. 80% M,
; »3
80 % .
o (Platycla-

dus orientalis) . (Pious tabulaefornis)

(Robinia pseucdoacacia) . (Populus davidiana)
(Salix matsudana ) (Castanea mol-

lissima) » (Juglans regia) R

(Quercus mon—

(Populus pekingensis) .
golica) (Quercus riabilis)
[14] 3
(Vitex negundo wvar. heterophylla) .
(Dendranthema chanetii) . (Zizyphus jujuba)
(Pulsatilla chinensis)

icifolia L)

(Spiraea sal-

1.2
1.2.1 ( )
1961—2009 8
. 1961—2009 N
3 ,
. Morlet
50 a ’
[15-16]
[17-19]
1.2.2 1979,1987,
1991 2009 4 8 Landsat s
ERDAS 9. 2 ArcGIS 9. 3 ,
, GIS 4
Grid . Fragstats
, 8 s
96 . 111 97
, 277 o Fragstats
(NP) . (PERIM) |
(SHAPE) . (FRAC),
(LSD . (CONTAG) Shannon’s
(SHDD ; Origin 8. 0
3
3.1
b [‘3] o
[17] , X
o 1961—2009

,50 a



36 35
, ¢ 1),1961— , , 2000
2009 0.215 C/10 a, C D,
1 1961—2009
1961—2009 o
20 o 7 28 a, 7 a , 20
R , 20 70 80 s s o
90 80 20 , s
’ ° 28 a 9
2 ’ . . . .
2
3.2 , 1979 ,
3.2.1 4 , o
) , 20
/ 80 ,
. 85% . , .
C D, 1
, [18] R
) 3 85% b



4 37
[11,20-21] s
b o b 7 b
,1979—2009 74% , (NP). (PERIM) .
, (SHAPE) . (FRAC),
(LSD . (CONTAG) Shannon’s
(SHDD ,
1 % )
1979 1987 1999 2009 tez] 1979,1987,
12. 82 8.73 9.27 6.31 1991 2009 4 Grid
34.55 33. 40 24.55 13.28 Fragstats .
1.2 1.10 1.2 1.14
’ ’ C 2. 2 :
0.38 0.28 0.32 0.27
(LSD 1979—1991
30. 43 32.91 35.45 41.76
0.56 0. 64 0. 84 0.98 19912009 g (CON-
20,03 22.93  28.34  36.26 TAG)  1979—1991 o 1991—
2009 R 80
3.2.2 , ; 90
’ / ’
[19] s ’ o
, 19792009 7 )
, . 19871991 . (PER-
, IM) . (SHAPE) . (FRAC)
Shannon’s (SHDD
2
NP SHDI LSI CONTAG PERIM/m SHAPE FRAC
1979 22 485 1.419 3 57.37 55. 49 1 981. 44 1.31 1.05
1987 47 475 1.381 3 91.51 52.45 1 700. 45 1.39 1.06
1991 151 048 1.403 0 135. 64 48.11 832.57 1.22 1.04
2009 154 773 1.286 7 124.79 52.19 707. 67 1.15 1.03
NP ,SHDI  Shannon’s ,LSI .CONTAG ,PERIM .SHAPE
,FRAC
3.3 110 000 s
3 , s , °
s 1. 05, 1.3
110 000, 1 050 m . , ;
. 110 000, 1. 05, 1.3 .
1 050 m , , ,
, 1 050 m, o s
110 000 . . s s



38 35

3
4 s R? 0.95, ,
, Shannon’s .
,R* , ,
0.588 0.670, , ; o
4
1.05, 1.3,
4
3 1. 05,
(D 0.215 C/10 a 1.3, .
, o , 1 050 m, 110 000
28 a . , Shannon’s 1. 33 ,
\ s 3 (2) ,
85% ) o ,



(1]

(2]

[3]

(4]

(5]

(6]

7]

(8]

(9]

[10]

’ ’
L ]
(. ,2006,29(2) :58-60,118.
/ (1l ,2013,20
(2):53-59.
[Jl. ,2012,23(2) 278
285.
[I]. ,2003,22(6) ;
599-606.
0 . 45 a
[Jl. ,2008,28(6) : 809-
813.
. . 1961—2005
(7. ,2008,30(S2) 82~
87.
[I]. , 2007, 26
(5) :41-47.
[l ,2011,33(5):966-974.

Flamenco S A, Ramos M M, Masera O R. Assessing
implications of land-use and land-cover change dynamics
for conservation of a highly diverse tropical rain forest

[J]. Biological Conservation, 2007, 138(1): 131-145.

’ s ’

[11]

[12]

[13]

[14]

[15]

(16]

[17]

[18]

[19]

[20]

[21]

[22]

39
[Jl. ,2005,27(2) :134-140.
[J1. . 2006,26(7):2356-
2364.
[Jl. ,2004,15(4) ;489-
494.
/
[D]: ,2012.
1) 1) ) 15 a
[J]. ,2009,19(1) :70-75.
, . 50 a N
[yl ,2007,30(5) :90-95.
[1]. ,2008,39(3) :41-46,52.
Tonefelt M D, Fontaine T A, Hotchkiss R H. Impacts

of Climate Change on Water Yield in the Upper Wind
River Basin[J]. Journal of the American Water Re-

sources Association, 2000,36(2) ;321-336.

[J7. , 2005, 24
(5):90-98.
s . /
[Jl. ,2012,19(5) : 83-89.
[yl ,2005,25(12) ;3343-3353.
[J]. ,2009,64(1) ;95
106.
[M]. ,2010.



