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Fig.1 Overview of the study area

2 BEXRBEEMRAE

2.1 HERESLE
AT A DEM 50483/ 2 F. H— 5 ALOS DEM %48, K JE T ASF DACC (http://search. asf.



% 6 H EHRG EEAAZERAARETNARBA AL EEHE T R EREAR 85

alaska. edw) .25 [A] 23 BER K 12,5 m BB G BIR K 12 47 244 F 2 1+ 50 000 B B 4 B89 DEM %04
JIT BRI 2 A B U 43 B AT T PR UIE 7K 3R B IBORS B2 AV A — B0 I 6 e TR T Ak bR R — B b L B —
P52 BR 2 Xian 1980 GK_ Zone 18. & F ArcGIS 10. 3 B il 7K SC 43 B B B %t b 81 26 1% 9 DEM %42
Il ALOS DEM B8 K vk 47 B0 3t 1) 0 SR B 11030 R FH A AR 31 3538 19 con 45 14 oR B335 8 AN ) 139 {42 T
K ZR I BT I T T A e N B R AT R LG IR A i 4 A R AR Ak e ) A A SR O A
WK 5 20 2 W 5% DX S ARV 38 Bk 700, LA kb 80 0 % BRI 5 X3 ), - 245 5 1 JEG AR 0 B LAY 7K 3R E AT A% IE
FER 5 18 22 B FE R FH 7K SCA3 T T BBy Strahler T8 [ 43 2 5 R 17 7K 22 20 530 3 43, &1 2 s

R£:107.233 333° R 4:107.266 667° 4 £:107.300 000° 4:£:107.333 333° ZRZ:107.233 333° 4 4:107.266 667° ZR£:107.300 000° 4<£:107.333 333°
1 1 1 1 1 1 1 1

1t44528.266 667°
1t4528.266 667°

Jb44i28.233 333°  JL£628.266 667°

— i
a0 b/

— Gl
720 b

T
1b£628.200 000° 1t4528.233 333° 4t.44i28.266 667°

164528.200 000° J1£528.233 333°
1b4528.200 000° J1£528.233 333°

& Sy
S | — = — AT
S | em— U B | — LA B
& Tl A — ViR
o
§ T 1] T T
T T T T
T JR£107.233 333° 4522107266 667° 4:24107.300 000° 7524107.333 333° ZR#4:107.233 333° ZR£:107.266 667° Z<£:107.300 000° 4<£:107.333 333°
a MEEKER b ALOS k&

B2 HEEKXKZES ALOSKRTMREKFRER
Fig. 2 River network extraction and Strahler ordering from topographic maps and ALOS DEM
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Tab. 1 Calculation results of Horton’s law

HE KK & ALOS K %
T I S5 R
WEHE/ % WETHKE/m Ak WKl WEHE/4& WEPHRKE/m 43Xl WK
1 68 897.07 4.08 71 856. 24 4. 14
2 19 1 238. 86 4. 36 1.38 17 1 586. 32 4.12 1.85
3 6 2 549. 80 6.00 1. 69 6 1572.48 6. 00 1. 36
4 1 9 902. 02 2.23 1 10 664. 60 2. 32
Mt 94 95
SE 4 3 646. 94 4.81 1.76 3 669.91 4.75 1. 84
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Tab.2 The calculation parameters of box dimension method and grid water system method

VX C e
Mg G EEREENG)) g r lg NGDY  B#HBKG) AEEMEBEING)  lgr lg N()
200 628 2. 30 2. 80 200 623 2. 30 2.79
400 286 2. 60 2. 46 400 287 2. 60 2.46
600 165 2.78 2.22 600 165 2.78 2.22
800 107 2.90 2.03 800 108 2.90 2.03
1 000 78 3. 00 1. 89 1 000 78 3. 00 1. 89
Hi B ElK &
1 200 o7 3.08 1.76 1 200 57 3.08 1.76
1 400 42 3.15 1.62 1 400 42 3. 15 1.62
1 600 36 3.20 1. 56 1 600 37 3. 20 1. 57
1 800 29 3. 26 1. 46 1 800 29 3. 26 1. 46
2 000 27 3. 30 1. 43 2 000 27 3. 30 1. 43
200 625 2. 30 2. 80 200 604 2. 30 2.78
400 283 2. 60 2.45 400 279 2. 60 2.45
600 166 2.78 2.22 600 166 2.78 2.22
800 107 2.90 2.03 800 107 2.90 2.03
1 000 75 3.00 1. 88 1 000 75 3. 00 1. 88
ALOS 7K %
1 200 57 3.08 1.76 1200 57 3.08 1.76
1 400 44 3. 15 1. 64 1 400 44 3. 15 1. 64
1 600 37 3. 20 1. 57 1 600 37 3. 20 1. 57
1 800 29 3. 26 1. 46 1 800 29 3.26 1. 46
2 000 26 3. 30 1.41 2 000 26 3. 30 1. 41
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Tab.3 Results of fractal dimension values extracted by three methods

B K &R ALOS /K %&
VIS ‘ ‘
KRy YEAE (D) R*® KBRSy YAl (D) R?
Horton & #t % 2.77 2.55
&Y B0k 1. 42 0.994 5 1. 42 0.995 2
A% K R ¥k 1.42 0.994 2 1.41 0.994 3
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Fig.3 Spatial distribution of HI classes in the Chiwuxi Basin
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Fig.4 Distribution of water system and beheaded streams in Chiwuxi Basin
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Resources, Environment and Ecology in Three Gorges Area

Adaptability of Fractal Dimension Estimation Methods for

Watershed Systems in Basins with Giant Dolomite Cave Systems

MO Guifen', ZHOU Wenlong'?, ZHAO Shiqi', LUO Shuwen'?, SU Weici'”*, KUANG Guangxian’

(1. Guizhou Institute of Mountain Resources, Guiyang 550001
2. Committee on Speleology of GSC, Guilin Guangxi 541004 ;
3. School of Geography and Tourism, Chongqing Normal University, Chongqing 401331
4. Administration of Suiyang Shuanghe Cave National Geopark., Zunyi Guizhou 563314, China)
Abstract: In order to investigate the genesis and developmental evolution patterns of giant dolomite cave systems, focus on the
Chiwuxi Basin in Suiyang, Guizhou, a typical karst cave system development area. Based on 1 : 50 000 topographic maps and 12. 5 m
resolution ALOS DEM data, extracted watershed water system. The Horton’s law, box-counting method, and grid water system
method were employed to estimate the fractal dimension of the water system in the study area. Comparing the applicability of three
methods in the study area and analyzing the developmental trends of its landforms. The results indicate: 1) Controlled by the
complex surface-underground “binary and three-dimensional” hydrogeological structure of karst, Horton’ s law exhibits poor
adaptability. The branch ratio and river length ratio of higher-order rivers in the study area show significant deviations., failing to
comply with the Horton’s law. 2) At similar scales, significant discrepancies exist between water system fractal dimension values
estimated from different data sources and methods. The most pronounced difference was observed between topographic map water
systems and ALOS water systems values using the Horton’s law method, yielding 2. 77 and 2. 55 respectively, both exceeding
theoretical thresholds. The fractal dimension values obtained from different data sources using the box-counting method and grid
water system method were relatively close, ranging between 1. 41 and 1.42. 3) Ranking the methods for estimating water system
fractal dimension from best to worst adaptability yields the following order: box-counting method, grid water system method,
Horton’s law method. The box-counting method is more suitable for estimating water system fractal dimensions in karst regions.
Integrating the distribution of water system fractal dimensions estimated by this method with the elevation variation ratio of sub-
basins, it is comprehensively determined that the study area’s landform development is transitioning from an early to a mature
stage. These findings provide a basis for selecting optimal quantitative research methods for studying landform evolution in karst
basins.

Keywords: digital elevation model; Chiwuxi Basin; fractal dimension of water system; geomorphological development; karst
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