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Fig. 1 Stream construction and its district characteristics in Shenzhen city ( 1982)
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Tab 1 Length and density of rivers at Shenzhen city during 1982~ 2002
1982 2002 1982~ 2002 1982~ 2002 1982 2002

(km) (km) (km) (%) (km/km?) (km/km2)

283 65 235 64 - 48 01 - 16 93 0 912 Q0 758

208 88 186 16 -22 72 - 10 88 Q0 847 Q0 755

208 11 175 8 - 32 31 - 15 53 Q 799 Q0 675

115 01 100 16 - 14 85 - 12 91 Q 659 0 574

157 73 134 83 - 2291 - 14 52 0 917 0 784

121. 77 77 62 - 44 14 - 36 25 Q0 941 0 600

283 08 218 16 - 64 92 - 22 93 Q 952 Q0 734

145 05 114 06 - 30 99 - 21 36 0 809 0 636

1523 28 1242 43 - 280 85 - 18 91 Q 855 0 690
33
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2 1982~ 2002
Tab 2 Change of stream construction of rivers at Shenzhen cdty during 1982-2002
1982
1 1 1 0 1 1 1 1 0
2 4 3 0 2 3 2 4 2
3 18 15 10 8 10 9 18 14
4 61 60 64 32 47 39 73 59
2002
1 1 1 0 1 1 1 1 0
2 4 3 0 2 3 2 4 2
3 17 14 7 7 9 7 16 10
4 56 56 56 26 40 28 66 56
1982 , 8 1 2 s (
4 ) 1 , 11
. 6~ 8
3~5 2 , 3~ 4
1~ 2
Horton
(3191982 8
- 098 - 099 :
34
31982~ 2002 (
, )
3 1982~ 2002

Tab 3 Bifurcation ratio of rivers at Shenzhen dty during 1982-2002

1982
2 339 4 00 4 00 4 70 4 33 4. 06
3 4 50 5 00 4 00 333 4 50 4. 50
4 4 00 3 00 2 00 3 00 2 00 4. 00

2002
2 329 4 00 371 4 44 4 00 4. 13
3 4 25 4 67 3 50 3 00 350 4. 00
4 4 00 3 00 2 00 3 00 2 00 4. 00

) )

3~5 ) Horton
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Tab 4 Ability of bifurcation of rivers at Shenzhen city during 1982-2002
1982
4 26. 38 26 29 25. 39 25 91 25. 64 26. 57
3 24.31 24 64 24.32 2425 24.58 24.51
2 21.77 22 22 22 23 22 1 22. 04
1 20 20 20 20 20 20
2002
4 26.27 26 19 2513 2570 25.21 26.43
3 24. 19 24 54 24. 04 24 03 2413 24. 36
2 21.72 22 21.89 22 14 22 22.04
1 20 20 20 20 20 20
36
5 1982~ 2002
5 1982~ 2002
Tab 5 Fractal dimensions of rivers at Shenzhen city during 1982-2002
1982 L 576 L 565 1 551 1. 516 1 543 L 553 L 579 1 482 L 546
2002 1 567 1 525 1 483 1. 498 1 515 1 488 1 578 1 454 1 522
5 , 1982 , 7 L5~20 ,
La Barbera  Rosso (1987)'" 2002 , 8
1. 5,
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Stream construction characteristics in rapid urbanization
area: Shenzhen city as a case

HUANG Y+long', WANG Yanglin', LIU Zher huan', ZENG Xiang kun', CHEN Lang’
(1 Shenzhen Graduated School, Peking University, Shenzhen 518055, China;
2 Shenzhen Institute for Water Resource Planning and Design, Shenzhen 518036, China)

Abstract: Urban River is an important part of urban ecosystem. There are close relation
ship between stream construction and its ecological function. The form and evolution of
stream construction is controlled by geology, topography, soil, climate, vegetation and
human activity at local area At present, human activity, especially urbanization has be
come the major factor influencing the stream structure. In order to study the effect of ur
banization on stream construction, taking Shenzhen city, a rapid urbanization area as a
case, which is one of the most rapid urbanization areas in China, by using Strahler classif+
cation and Horton laws, this paper analyzed the effect of urbanization on stream length,
stream density, bifurcation ratio of rivers, ability of bifurcation of rivers and fractal d+
mension etc. Theresult exhibited that: (1) The stream length, stream density and stream
number all decreased, especially for the lower order stream from 1982 to 2002 and (2)
the ratio and ability of bifurcation decreased of all the watersheds The stream construe
tion was simplified with time T he fractal dimension of stream construction also decreased
with time. (3) The stream construction changing characteristic was different for different
watersheds due to the effect of urbanization level This paper suggested: (1) to improve
planning and implement blue-line, strengthen the management of river net and add it to
the content of urban planning and managing; (2) to protect the stream in the process of
land use change; and (3) to strengthen the control of soil and water erosion, thus decrease

the yield of river sediments
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