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1 24
Table 1  Length and Drainage Area for 24 Streams in
The Loss Plateau of North Shaanxi Province
C(km) (km®) (km?)
Name No Class Length Area Total Length
- 14 4 23. 00 140. 00 124. 8
- 7 4 20. 00 150. 20 119. 60
- 5 4 2. 40 180. 00 136. 60
- 6 4 20. 90 183. 30 150. 30
- 10 4 2. 60 206. 80 169. 90
- 3 4 34.00 262. 00 266. 00
22 4 64. 90 318. 00 336.90
- 18 4 49.70 373. 60 272.70
- 1 4 47. 90 374.70 356. 40
- 17 4 50. 20 376. @0 286. 00
- 8 4 36. 40 395.70 299. 70
- 12 4 31.20 404. 00 320. 5.
- 4 4 36. 50 405. 30 351.70
- 9 4 35.00 428. 00 21. 30
24 4 58.50 468. 63 386. 30
23 4 71. 80 480. 00 351. 60
- 2 4 47. 60 529.20 451. 50
- 11 4 47. 00 575.70 420. 50
- 16 4 52.70 605. 00 405. 10
— 19 4 . 30 950. 30 ®3. 30
28 5 112.5 1781. 00 1580. 70
27 5 9. 00 2354. 00 2083. 20
— 15 5 128. 00 2420. 40 1999. 10
21 6 248. 50 7321. 40 5974. 10
60. 82 903. 49 742 83
248. 50 7321. 40 5974. 10
20. 00 140. 00 119. 60
10. 02 307. 8 253.77
22 di=1. 0882, dr=
24 , 1. 2706,
2, , 3
R*=09282, b=0.515(0.4414 ~ 3 4
0.6122, n =28 ~295), 24 ,
R*=0. 9887, b=0. 6353 (0. 5769 )
~0. 7161, n=4~6),
R*=10.910, b=0. 5541 (0. 4791 ~ X . :
0. 6238, n=4~6), L~ 4Y2 . Mesa  Gupat
2 2 Horton (1987,
3 24 (RB)- (RL)
(R4) Horton I ~A° , b 1/2.
4. 0098. Hack (1957) )
2.3284 4. 747, Feder Langhein (1974 ) b=0.6, >1/2,
d=1.6636, Nikara D= Gray (1961) Taylor ~ Schwatrz
1. 7907, M andelbrot d=2b ) (1952) b=0.568, . > 1/2., Mueller (1973)
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2 (L=a" A a'=1lg(a))
Table 2 Relationship between of Length and / drainage Area for 24 Streams

(tem) (Main Length-Area) (Total Length-Area) (Mean Length-A rea)
(Coeffi cient ) a b 2 d b 2 da b 2
(Average) 0.2532 0. 5155 0.9282 0.2242 0. 6353 0. 9887 0. 209 0. 5441 0. 910
(Maximum ) 0.3078 0. 6122 0.970 0.287 0. 7176 0. 9983 0. 2776 0. 6238 0. 998
(Minimum) 0.1655 0. 414 0.8818 0. 1063 0. 570 0.9227 0. 1115 0.4791 0. 9392
(Standard Deviation) 0.0373 0. 371 0.0225 0. 0463 0. 0339 0.0154 0. 0395 0. 0388 0.0133
3 Horton
Table 3  Horton Order Ratios and Fractal Diomensions for Some Streams
Mandelbrot Feder Rosso  Barbama Nikoras
(kem)
d=2IN D=2IN D=2IN D=2IN
Rb Rl Ra D:2b1 d:2b2
R/InR; R/InR, Ry/InR, Ry/InR,
(Average) 4. 0098 2.3284 4. 7477 1. 0832 1. 2706 1.2163 1.0829 1. 636 1. 7907
Loess Standand
Plateau”’ (Deviation) 0. 5342 0. 2640 0. 7215 0. 0162 0.0141 0.0262 0.0154 0. 3% 0. 262
( ) (Maximum) 4.7623 2. 8482 6. 1126 1. 2477 1. 4353 1.4061 1.2217 2. 3038 2. 2281
(Minimum) 2.9124 1. 7113 3.0374 0. 9583 1. 1537 0.8681 0.9551 1. 224 1. 6019
(Average) 4. 07 2.5583 4. 8467 1.3259 1.1736 1. 5543 1. 7788
Appalachian Standard
Platean? (Deviation) 0.1377  0.1398  0.1259 0.065  0.063  0.0809  0.05(3
) (Maximum) 4. 67 3. 5500 5. 3600 1.7866 1.5263 2. 0546 1. 9782
(Minimum ) 2.9 1. 9200 4. 0500 0.9734 0.9017 1. 1% 1. 2683
(Average) 3.5913 2.6113 5. 1450 1.4615 1.1418 1.4115 1. 5706
Missouri® Standard
ssourt (Deviation) 0.18  0.2050  0.3599 0.0909  0.0601  0.009  0.0263
() (Maximum ) 4.25 3. 3400 6. 4700 1.75% 1.2918 1. HU57 1. 6681
(Minimum) 2.98 1. 8500 4. 0800 1.0279 0.8574 1. 1338 1. 4440
(Average) 3.8 2.1917 4. 6533 1.2002 1.0180 1. 6801 1. 7159
" Standard
ltaly (Deviation) 0.35 0. 0985 0.2329 0.0493 0.0403 0. 0668 0. 1076
( ) (Maximum) 4.75 2. 5000 5.2000 1.3957 1.1208 1.9018 1. 9059
(Minimum) 2.7 2. 0000 3. 9200 1.0517 0.8500 1.4330 1.2193
D (in the Loss Plateau by Jiang yong qing et al);
2)Mormpohbgic Morisaval| 1963 (for 12 sream Networks in the Appalachian Phteau);
3) Rosso et al.[ 1991] and Smith and Stop[ 1978] (for Eight Basins in Missouri);
4) La Barbera 1991] (for Six Basins in Italy).
2 2 5 2 —
250 ( 10%km™ ~ 10°km"), b=0. 5155
b=0.554". Mesa  Gupta  (0.4414~0.6122),
(1987), Mueller , < 2X , b=10.3441(0. 4791 ~ 0. 6238),
4 2 4
10 km , b=0.6, , 2X 10" ~2.5X b=0.6353(0. 5769 ~ 0.7161),
10° 1/2, b=0.47. , )
24 ( 140km” ~ 7341km?), b .
, b=10.5943, b 0. 5441, ,

5 b= 0.9953, 1, 24 ) b . ; b
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Horton’ s Order Ratios of Water Course Network of Drainage
Basin and their Fractal Characters in the Loess Plateau

JIANG Yong-qing, SHAO Ming-an, WANG Wan-zhong and LI Zhan-bin
(National Key Labaratory of Soil Eroson and Dryland agriculture in Loess Plateau, Yangling Shaxi 712100 China)

Abstract: This paper studies the relationship of the length of water course network and the area of the drainage basin,
Horton® s law of composition for the water course network and fractal characters drainage basin in the Loess Plateau. The
results from 24 catchments (140 km”~ 7 341km?)show that the power function (L= a4’ )is the best fitted expression of
the length and the area Horton’ s order ratio is approximate to a constant and independent of order level of chanrel. It is
to be compared that the esults calculated by sever models of fractal with foreign data. The different formula should be
different meaning. The length-area fractal dimension d= 2InRp/InR4. In some extent the value of fractal dimersion is
appioximate to a constant, but not fixed and exact, independent of density of channel. There is not quite clear relationship

between the fractal dimension and the length of water course network, and the area of the drainage basin as well.

Key words: fractal; Horton laws; loess plateaus; erosion



