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Gully Changes of Lanni River Watershed During 1990— 2005 Based on RS at Mese-scale

HUANG Yong', QI Shi’, XU Zhiyou’
(1. Beijing Yongdinghe River Management Division, Beijing 100072, China; 2. College of Soil and Water
Conservation, Beijing Forestry University, Beijing 100083, China; 3. NingxiaSoil and Water Conservation
Bureau, Yinchuan 760000, China)

Abstract: The use of 3S and traditional techniques has become a hot topic worldwide in studying gully ere-
sion changes. In this study, we take Landsat/ TM images in 1990 and 2005 and 1: 50 000 topographic map
as source data, and take Lanni River W atershed in Xiji County in Ningxia Hui Autonomous Region as the
study area. The study was supported by GIS, RS and other analysis software, 2 gully networks based on
DEM were extracted automatically. In the same time, factors of slope, aspect, gully length, gully depth,
ravines density, vertical slope related channel were extracted from DEM, and the gully width was by 2 TM
images. According to the research needs, gully length, gully width, gully density and vertical slope were
selected as the evaluation indexes to analyze gully changes of Lanni River Watershed during the past 20
years.

Key words: meso-scale; DEM; gully change; evaluation index

3S
20 80
2000 12 JAnr
tonio Jose Texeira Guerra, "
, Sao Luis City

Valentin Golosov

(2] Sred-

Plava River

* :2009- 16-09
: (30571486, 30671661)
: % F(1979- ),

FFE(1964- ), kG & A, & 4%,

I HARA, AR, £ BAFE KA T

nerusskaya
3 1
, @

GPS J. B. Ries
rzolff'” 1995- 1998

Zaragoza 15 km Ebro

, Blimp system
J. Poesen 'Y

E® I  E mail: huangy79@ 163. com
A F0T, £ EAFERKLARBAR AL Email: qishi@ bjfu. edu. cn

Guadaler



2 1990- 2005 * 81 ¢
tin Guadix ) R ,
[5]
2 /,_\? ,/L\, » ‘\
2 WHRANESTEL
, GIS RS
tel ) Hor
, ton , GIS ,
T Cs Landsat/ TM 1:' 5 DEM
: 2.1
70% , 60% \
[7] '
1990 2005
Landsat/ TM 115 s ,
GIS RS ,
. 1990- 2005 ,
, ) ! L1~ 10" m’
, @ , 10°~ 10" m?
, () , 10"~ 10" m?
, Y , 10° m’
2.2 DEM
N Gravelius R. E. Horton A. N. Strah}
1 BT IX MY
ﬂ:jLI:*}JH‘ er M. A. Melton H. A. L8]
105°24 - 10547 , 35°41 - 3659 , ,
, 698. 59 km* , ;
, , (2 3 4 ... ) 1
, 5~6.5C, , 2 :
441. 6 mm, 1930 2 , 3 :
m’, 2332 m'a ,
1760~ 2220 m, 1.23 km/ km", 25 , A.
~350m, 6~ 65m, A% U N. Strahler R. E. Horton
L8 DEM

DEM (



e 82 . 17
)
DEM [9-20] , :
2.3 ;
[21] , ,
) 4 )
, 1990-
2005 ) )
, , 4
, , 1990- 2005
, 2.4 1990- 2005
, 1990- 2005
115 1990 2005
Landsat/ TM ,
3 SiRE0
, 115 3.1
DEM , 1990 2005 , Strahler
Landsat/ TM s s 1990 2005
DEM TM 6 :1990
, 1548 1 144772. 64 m,
739. 52 m; 2005 2091
, 1 340 492. 01 m, 641. 08
, m, 1
1
/ /m
1990 2005 1990 2005 1990 2005 /%
1 1222 1657 602269. 19 724669. 90 2.1 2.0 20.32
2 253 345 260700.25 295882. 22 2.8 3.0 13.50
3 56 70 161711.08 179230. 58 1.9 2.2 10.83
4 13 15 71063.37 85924.57 1.3 1.6 20.91
5 3 3 21314.38 27088.99 3.9 3.1 27.09
6 1 1 27714.38 27695.75 - - - 0.07
1548 2091 1144772. 64 1340492.01 - - 17.10
, 1990- 2005 1 , 1990- 2005 ,
) ’ ) 17. 10%,
; ) 5 )
, 1990- 2005 27. 09% ; 3
453 1 435 10. 83%; 6
, 2 92 , 3 14 , 4 0. 07%( 18.63 m), ,
2 5,6 )
2,3,4 1:5 DEM
, 1 92 , 6
14 2 3 1990- 2005
2 3 4 , , ,



2 : 1990- 2005 * 83 ¢

1990 2005 ™
, 1.3~ 3.9 , , , \ ArcGIS9.0
1990 2005
, , 2
, 1990- 2005 2 , 1990- 2005
195 719.37 m, 17.10%, ,
12 232. 46 m, 7. 90 8. 42%
m ’ ’ ’
5 , 11.46 m;
3.2 1 , 1990- 2005
1.50 m , 4
, R , 11.57%; 6
5. 53% 2 ,
( 698. 59 km®), , 0.41 m,

2091 20 90

=@
B¥Ol

FEox»h t@L

©
L
-
)
3
o
[

2
/ m / m ! %
1990 2005 1990- 2005 1990- 2005
1 25.03 26.53 1.50 0. 09 5. 99 0.37
2 47.5 50.76 3.26 0. 20 6. 86 0.43
3 73.15 78.44 5.29 0. 33 7.23 0.45
4 94.31 105. 22 10. 91 0. 68 11.57 0.72
5 104. 79 116. 25 11. 46 0. 72 10.94 0.68
6 117. 58 124. 08 6.50 0. 41 5.53 0.35
77.06 83.55 6.49 0. 41 8. 42 0.53
1990- 2005 (22 ,
, 5,6 ,
1m , , )
, 1990 2005
, , , : 1990
1 144 772.64 m, 2005 1 340 492. 01
3.3 m, : 1990 1. 64 km/

km?, 2005 1.92 km/ km®  1990- 2005



« 84 « 17

195.8 km,
453 (23 :
17.07% , > 5
, 4,
, , 5 1990
; 4 #Ew
3.4
4 1990-
2005 )
3 , 1990 (1)
- 2005 0.641 8% 0. 635 4%, , 1990 - 2005
, 0. 006 4%. 195719.36 m, 17.10%,
12 232.46 m, 7.9
| m; ,
1,23 6 ,
1 0. U8 6% (2) 8. 2%
6 0.000 1%: 4, ’ 45 I'm
5 1 2 2
1 2 2
, DEM , 2
1 (3) , 1.64 km/ km
1.92 km/ km”, 17.07%
(4 1990- 2005 0.641 8%
0. 635 4% , , 0. 006 4%
3 ,
T : 1990~ 2005
1990 2005 1% , 6 ,
1 7. 5464 8. 4950 0. 9486 ,
2 4. 1216 4. 5430 0. 4213 i )
3 2. 1418 2.5743 0. 4325
4 0. 9910 0. 8920 - 0. 0990 ’ ’ ’
5 0. 4699 0. 4092 - 0. 0607 ’
6 0. 1443 0. 1444 0. 0001
0. 6418 0. 6354 ~ 0. 0064 , ,
3 2 47 5 2 2
, 2 4,5
2 4’
5 ,
) [1]  Guerra Antonio Jose Texeira, M endonca Jane K S,

Rego M arcelo, et al. Gully Erosion Monitoring in Sao



2 1990- 2005 * 85 -
Lus CitypMaranhao State-Brazil [ M]. 17th WCSS, drainage netw orks from grid digital elevation model: a
Thailand, 2002. review and a new method [ J]. Journal of Hydrology,

[2] Valentin Golosov and Andrey Panin. Methods of Mo~ 1992, 18(6):74%761.
nitoring of Bottom Gullies Development, the Centre of [12] , R .ERDAS IMAGINE
the Russian Plain. Gully erosion under global change [M]. ,2003.
[M]. Chengdu: Sichuan Science and T echnology [13] s . DEM [J]. s
Press, 2004: 21 28. 2002.22(4) : & 10.
[3] Ries J B, Marzolff I. Monitoring of gully erosion in [ 14] s , DEM
the Central Ebro Basin by large-scale aerial photogra [J]. ,2002.(7): 9+ 96.
phy taken from a remotely controlled blimp [J]. CA- [15] s s s 101
TENA, 2003, 50: 309-328. 105 DEM [J].
[4] Poesen ], Vandekerckhove L. Assessment of Gully ,2001, 21(2):34-36.
Headcut Retreat Rates in Sem+arid Environment over [16] Gregory E. Tucker, Filippo Catani. Statistical analy-
Different Timescales. Gully erosion under global sis of draigage density from digital terrain data [ J].
change [ M]. Chengdu: Sichuan Science and Technolo- Geomorphology, 36(2001): 187202.
gy Press, 2004: 29-56. [17] , . DEM
[5] , , . [J]. [J]. ,2004, 33(1): 7+ 82.
,2003, 10(2): 9 12. [18] s DEM
[6] Y Li, Poesen J B Fu. Evaluating Gully Erosion Using [J]. , 2003, 14(3): 296-294.
B7Cs and °Pbh/'7 Cs Ratio in a Reservoir Catchment. [19] Wood E F, Sivapalan M, Bevn K J, el at. Effects of
Gully erosion under global change [ M]. Chengdu: S+ spatial variability and scale with implication to hydro-
chuan Science and Technology Press, 2004: 57-70. logic modeling [ J]. Journal of Hydrology, 1988,
[7] , . [1. 102: 29-47.
,2001, 21(12):2096- 2105. [20] , . GPS
[ 8] , . [M]. [J]. , 2004, 10:9+94.
, 1986. [21] , ,
[9] , . ArcGIS [M]. ,2003.
[M]. ,2006. [22] [M]. : ,
[ 10] , , , . ArcGIS 8 Desktop 2000.
[M]. ,2003. [23] [M]. : ,
[11]  Tribe. Automated recognition of valley lines and 1999.
(E#F 79M)
[9] Pefect E,M chaughlin N B, Kayb D, et al. An improved [D].
fractal equation for the soil water retention curve| J]. , 2008: 187-194.
Water Resource Research, 1996, 32: 28+-287. [15] R . [M].
[ 10] ; S ,1986:36-36.
L1 - L16] : :
2006, 28(2):7276. [1]. ,2006, 5(3): 25-17.
[11] : : : [17] , . [M].
L1 » 2003, 17 ,1986.69-73.
(3):5457. [18] ’ 7 7
L2l ’ ' L []]. , 2005, 20( 2) : 272
,2008,24( 7) : 494-498. 278,
[ 13] . ) )
). [19] . , ;
,2008,24( 6)59. L1 ’
[ 14] / 2004, 15(12) :2292-2296.



