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Comparative study on drainage density and water
spatial distribution diversity
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Abstract: Typical research areas of Henan and Jiangsu Province are selected for a correlative analysis
between the traditional drainage density methodology and a new water body diversity methodology based
on modified Shannon entropy. The correlative analysis is conducted to explore the difference and simi—
larity between the above two factors after the drainage density and water body diversity in 1 km grid of
each research area and subarea are calculated. The results show that there is a degree of positive rela—
tionship between the surface water area and the total river length in the research areas. The water body
diversity acts better than drainage density in the evaluation of surface water with large area such as
lakes and reservoirs. When the study areas are equal the relationship between drainage density and
water body diversity depends on the characteristics of surface water of each research area for instance
there is a positive relationship between them in the lake scarce regions with the coefficient of determi-
nation ( R*) of more than 0.5 in Henan province but a negative relationship in the lake—rich regions
with R* of more than 0.9 in Suzhou city.
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Table 1 Information statistics of each research area
/
N /km km * km 2 /km? 1 km
/km* . /% . .
Case area Total length Drainage Total area . Grid number Water spatial
Total area .. . ) Water proportion o . .
of river density of water distribution diversity
. 7 604.79 1 566.18 0.205 947 302. 16 0.039 733 7922 0.785 097
Zhengzhou City
. - 6 281.42 2 393.87 0.381 103 237.67 0.037 837 6 595 0.855 352
Kaifeng City
1324.34 512.10 0.386 683 66.58 0.050 275 1433 0.786 968
Yuanyang County
N 6 562.59 1524.72 0.232 335 673.18 0.102 579 6 954 0.838 235
Nanjing City
. 8 463.69 2452.72 0.289 793 2 963.89 0.350 189 8 814 0.921 714
Suzhou City
. 1 493.59 557.42 0.373 207 40.30 0.026 982 1618 0.894 772
Rugao City
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Table 2 Information statistics of subareas in each research area

/

/

(km * km~2) /km? . . (km * km~2) /km? .
) ) . Water spatial Water spatial
Subarea  Subarea drainage Total area of L. . .|| Subarea Subarea Total area of L L
. ) Distribution diversity . . ) Distribution diversity
number density water in subarea . number drainage density  water in subarea .
in subarea in subarea
71 0.157 623 37.26 0.675 022 NI 0.189 792 47.24 0.781 184
72 0.227 324 49.73 0.721 109 N2 0.352 868 77.10 0.801 786
73 0.251 855 77.57 0.801 050 N3 0.233 663 74. 66 0.780 644
74 0.586 827 91.84 0.855 825 N4 0.202 504 82.25 0.754 251
75 0.072 389 7.35 0.624 024 N5 0.274 377 48.61 0.807 040
76 0.062 140 14.41 0.573 770 N6 0.299 518 44.73 0.828 371
71 0.124 890 11.12 0.710 935 N7 0.129 931 133.30 0.790 923
78 0.164 378 12.54 0.722 065 N8 0.174 862 164. 46 0.851 949
K1 0.482 763 58.66 0.841 504 S1 0.451 344 259.99 0.851 107
K2 0.474 409 58.13 0.843 413 S2 0.439 561 71.40 0.828 337
K3 0.361 041 29.47 0.813 158 S3 0.376 894 233.52 0.900 332
K4 0.399 292 19.55 0.830 392 A4 0.341 125 252.35 0.877 176
K5 0.338 089 15.15 0. 836 665 S5 0.010 846 966. 64 0.984 471
K6 0.271 258 19.25 0.769 816 S6 0.337 557 276.79 0.879 805
K7 0.345 910 20.06 0. 830 980 S7 0.078 447 529.27 0.950 054
K8 0.375 189 17.23 0.863 996 S8 0.279 000 367.40 0.914 837
Y1 0.497 356 6.83 0.780 254 R1 0.294 002 3.39 0.834 789
Y2 0.216 673 2.28 0.652 225 R? 0.448 574 5.61 0.860 901
Y3 0.304 957 2.62 0.772 014 R3 0.328 823 4.25 0.886 509
Y4 0.254 913 1.77 0.716 328 R4 0.352 553 4.58 0.830 382
Y5 0.493 251 12.60 0.757 296 R5 0.372 837 4.90 0.892 981
Y6 0.364 574 10.21 0.688 684 R6 0.399 732 4.82 0.872 518
Y7 0.415 114 15.27 0.719 009 R7 0.500 721 6.50 0.885 812
Y8 0.543 371 14.83 0.800 726 R8 0.283 284 6.05 0.791 347
71 ~78 ; K1 ~K8 ;Y1 ~Y8 ;N1 ~N8 7Sl ~S8 ;R1 ~R8 .

Note: Subarea number Z1 ~Z78 is Zhengzhou; K1 ~K8 is Kaifeng; Y1 ~Y8 is Yuanyang; N1 ~N8 is Nanjing; S1 ~S8 is Suzhou; Rl ~R8 is Rugao.
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