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Fig.1 Land use map of Nanjing City in 1986 and 2003 respectively (Left was 1986, right was 2003)
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Fig.2 Composition distribution diversity of the soil and land use of Nanjing City
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Fig. 3 Simulation map of soil spatial distribution
i ER R ERTEARRE LR A, (A) (B)Y Lkm A%, (C). (D). (E)~ (F)>~ 2km M#%. Note: In this figure,
the orange circles represent soil distributions, (A) and (B) are of 1km grid, and (C), (D), (E) and (F) 2km grid.
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Fig. 4 An example of spatial distribution of soil X
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PEERTIAN, X S THAA 200, Note: This figure has 16 grids,
and the number in each grid indicate patch area of soil X.
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Fig. 5 Spatial distribution map of two soils in Nanjing (Left was Clay loamy eutric-typic-ferri-udic argosol, right was Clay
loamy typic-arp-udic argosol)
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Table 1 Soil spatial distribution diversity of Nanjing City

TR et Byt SR Skm PF% Yy 3.5km RIA Yy 2km RA% Yy 3 FRRAR T
i Pedotaxa Total area Y}, of 5km grid Y}, of 3.5km Y}, of 2km grid B4
Pedotaxa (km?) grid Averaged Yy,
code

1 et 64.69 0.522 0.525 0.528 0.525

2 SEEY 189.90 0.598 0.610 0.637 0.615

3 R AL 342.68 0.659 0.672 0.694 0.675

4 sl 3+ 50.20 0.443 0.429 0.475 0.449

5 el /N £ 24.30 0.305 0.296 0.357 0.319

6 S L 47.23 0.345 0.375 0.394 0.371




7 A+ 56.45 0.394 0.383 0.440 0.406

8 B 293.11 0.745 0.730 0.727 0.734
9 WA+ 132.26 0.513 0.532 0.564 0.536
10 b+ 17.18 0.330 0.328 0.346 0.335
11 SIS 377.55 0.689 0.694 0.704 0.696
12 AR/ 8.71 0.270 0.308 0.295 0.201
13 A+ 854.87 0.816 0.819 0.824 0.820
14 RS 814.47 0.879 0.868 0.854 0.867
15 wH+ 18.64 0.335 0.353 0.403 0.364
16 A+ 37.01 0.283 0.297 0.370 0.317
17 b+ 227.22 0.643 0.659 0.660 0.654
18 wib+ 14.24 0.278 0.221 0.297 0.265
19 KE+ 21.58 0.337 0.360 0.364 0.354
20 POE 28.52 0.320 0.325 0.368 0.338
21 Fevb+ 35.00 0.352 0.379 0.406 0.379
22 T+ 5.80 0.042 0.131 0.195 0.123
23 AR S 307.05 0.616 0.634 0.653 0.634
24 st 256.39 0.610 0.639 0.651 0.633
25 AR+ 52.12 0.481 0.483 0.525 0.496
26 PR+ 15.73 0.339 0.363 0.377 0.360
27 DA+ 918.52 0.848 0.848 0.840 0.845
28 g+ 85.14 0.338 0.401 0.465 0.401
29 HHF+ 40.33 0.527 0.522 0.492 0.514
30 HRA+ 51.86 0.452 0.444 0.475 0.457
31 HiexkL 130.64 0.560 0.560 0.578 0.566
32 Ht 51.05 0.370 0.419 0.457 0.415
33 YPIRYLYA £ 29.12 0.385 0.409 0.424 0.406
34 w+ 23.60 0.397 0.391 0.423 0.404
35 i+ 23.36 0.396 0.398 0.420 0.405
36 e+ 91.55 0.563 0.552 0.561 0.559
37 i+ 19.35 0.411 0.394 0.431 0.412
38 ARVE S+ 28.99 0.362 0.366 0.426 0.385
39 AREF L 2.44 0.178 0.222 0.200 0.200
40 et 19.59 0.383 0.366 0.392 0.380
41 Pt 8.98 0.278 0.336 0.306 0.307
42 BE#HR+ 3.51 0.092 0.039 0.157 0.096
43 L e R L 23.15 0.389 0.352 0.392 0.378
44 5+ 16.54 0.306 0.337 0.365 0.336
45 2Ny it 40.43 0.431 0.469 0.475 0.458
46 b/ 130.05 0.566 0.563 0.585 0.571
47 g1+ 39.99 0.450 0.465 0.467 0.461

7 Note: 1 55+ Loamy eutric-dark-typic-ferri-udic cambosol, 2 5 fif 1= Clay Loamy typic-Fe-leachic-stagnic anthrosol,
3 # 3 1= Loamy albic-Fe-leachic-stagnic anthrosol, 4 £[@ 3% 1 Clay loamy fimic-ferri-udic argosol, 5 %[ /Mt Fine



sandy loamy fimic-ferri-udic argosol, 6 3 [l J* = Loamy car-mottlic-fimic-orthic anthrosol, 7 ¥ & 1 Clay
typic-hapli-stagnic gleyosol, 8 [xj 3% 1= Clay loamy eutric-arp-udic argosol, 9 1] 4+ Sandy typic-hapli-stagnic anthrosol, 10
b+ Sand loamy typic-hapli-stagnic anthrosol, 11 32 1= Clay loamy typic-Fe-accumulic-stagnic anthrosol, 12 %}

Loamy eutric-red-ferri-udic argosol, 13 #4L. 1 Clay cho-typic-ferri-udic argosol, 14 #N|-+ Clay loamy typic-arp-udic
argosol, 15 # 41 1- Clay cho-typic-ferri-udic argosol, 16 3 11 Clay Fe-leachic-gleyic-stagnic anthrosol, 17 ##> -+ Light
gravel loamy typic-ferri-udic cambosol, 18 ¥+ Sandy car-typic-Fe-leachic-stagnic anthrosol, 19 4+ Clay
eutric-dark-typic-ferri-udic cambosol, 20 ¥ # 4 Clay loamy typic-dark-aqui-cambosol, 21 % b 4 Sandy
car-typic-Fe-leachic-stagnic anthrosol, 22 YI.7> 1 Sand loamy car-typic-Fe-leachic-stagnic anthrosol, 23 YLii*+ Clay loamy
car-typic-hapli-stagnic anthrosol, 24 ZE{ 1 Clay loamy eutric-typic-ferri-udic argosol, 25 Ui f b+ Gravel loamy
typic-ferri-udic cambosol, 26 FiP+ Loamy cho-typic-ferri-udic cambosol, 27 AT+ Loamy typic-Fe-leachic-stagnic
anthrosol, 28 Y2 & - Gravel clay typic-ferri-udic cambosol, 29 ¥ T 1= Clay loamy vertic-gleyic-stagnic anthrosol, 30 ¥ A
+ Clay loamy Fe-leachic-gleyic-stagnic anthrosol, 31 g4k 1+ Clay vertic-gleyic-stagnic anthrosol, 32 %€+ Clay loamy
vertic-gleyic-stagnic anthrosol, 33 ¥JEYTJ* 1 Sandy car-typic-hapli-stagnic anthrosol, 34 7b+ Loamy car-aqui-alluvic
primosol, 35 111 4= Loamy mollic-car-udic-orthic primosol, 36 1114+ Clay loamy red-ferri-udic cambosol, 37 11177 Light
gravel loamy typic-Fe-leachic-stagnic anthrosol, 38 41 21415 if £ Calcaric loamy typic-Fe-leachic-stagnic anthrosol, 39 £
JKPER T 1 Calcaric clay loamy vertic-gleyic-stagnic anthrosol, 40 773l Clay typic-hapli- aqui-cambosol, 41 -+ Clay
loamy car- hapli-stagnic gleyosol, 42 2 )& J€ &= Loamy vertic-gleyic-stagnic anthrosol, 43 i J# & Loamy
typic-Fe-accumulic-stagnic anthrosol, 44 % #ff +- Clay car-vertic-gleyic-stagnic anthrosol, 45 /)#; 1 Fine sandy

typic-Fe-leachic-stagnic anthrosol, 46 Ji*+. Clay loamy car-aqui-alluvic primosol, 47 %411 Light gravel clay loamy
red-ferri-udic cambosol

7 2 R L F A ZiE 2 SRS TR Gkm (1)
Table 2 Land use spatial distribution diversity of Nanjing City (5km grid)

b 2R 1986 fFEHIAL 2003 FFRHIAN 1986 FEAEAI A B HEE 2003 42 A oA S AR
Land use types Total area in Total area in Spatial distribution Spatial distribution
1986 (km?) 2003 (km?) diversity in 1986 diversity in 2003
7K B KR 1 it P 468.73 615.94 0.787 0.838
Water
A i b 5296.40 4829.08 0.970 0.965
Agricultural land
Hth 407.36 538.66 0.768 0.787
Forest
Hiith 123.61 167.60 0.803 0.828
Grassland
IR A 137.52 304.10 0.554 0.626
Urban construction land
AFLTRSS 50.92 13.44 0.767 0.414
Public service area
AZ I 12 i FH b 3.98 12.62 0.448 0.516
Transportation
At F th 35.21 70.53 0.587 0.550
Industrial and mining area
FHoAt FH b 41.55 13.30 0.925 0.359
Others

2.4 3R 3R P 25 1R 20 A R e AT
NFRA - 338725 18] 53 A7 A A P 2 18] 9 A 2 TR AR IBR A% 5 30 B g T 22 ) 31 25 A P e v FR) B M
do AR AT A A B SR G X 3 NI RO R SN B, SEit T3 ARl 9 Fil



THFH Z WA SR (R 3D, ottt 3 AAILIAEAAHFEREE: 2003 4 A L AR AL
T AL LR AL IR 2003 4 EE 1986 47 LT~ #RA K@ REHE . AT LAHELKT
BB AR, 2003 SRR RUTH LIS E A Z MM LG R EL 1986 FIER I NRE, 1%

1986 F A AN FIFEEE I

WSl A SR o 5 & R TSR A ) A SR AR 0

=3 tE5 AR AHERGITR

Table 3 Public area statistics of soils and land uses (km?)

IR 8] o KR RAH Hth B WEUERSN AR TEiE LiefsE HAH
Time and soil type KR Agricult  Forest  Grassla F KM A H H
R ural land nd Urban Public ~ Transpo Industrial Others
Water constructi utility rtation and mining
on land area area

1986 £ 5 NI 224 9.397 722.089  27.839 14.968 19.590 7.173 0.345 6.262 6.661
Public area with (D in 1986

2003 5 NI L5 4k 19.365 642910 57.070  21.705 49.477 0.764 2.289 20.745 0.000
Public area with (O in 2003

1986 5 G iF L ag 4R 18.374  868.367 8.485 4.428 6.712 3.921 0.633 1.391 5.895
Public area with @) in 1986

2003 FF 5 L L Ax 4k 28.618  815.091  21.581 10.303 32.702 0.566 1.379 7.965 0.000
Public area with @) in 2003

1986 4 15 A -5 4k 3.897  136.038 94.052  18.691 0.021 0.485 0.017 1.361 1.697
Public area with 3 in 1986

2003 FE 5 EEM T4 7.148 94.394 131.450 21.570 0.443 0.000 0.093 1.161 0.000

Public area with 3 in 2003

7 Note: (DClay loamy typic-arp-udic argosol; @Loamy typic-Fe-leachic-stagnic anthrosol; G)Clay loamy

eutric-typic-ferri-udic argosol
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mninS
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CORRELATIVE EVALUATION OF PEDODIVERSITY AND LAND USE DIVERSITY
BASED ON SHANNON ENTROPY
Duan Jinlong™?  Zhang Xuelei'*'
(1 Institute of Natural Resources and Eco-environment, Zhengzhou University, Zhengzhou 450001, China)
(2 School of Hydraulic and Environmental Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract A case study of Nanjing City was conducted using diversity theories and methods to evaluate
correlation between soil and land use. Based on the remote sensing data of the city in 1986 and 2003, its land
uses were classified, and constituent diversity index and spatial distribution diversity index in different grid
scales of each soil and each land use pattern was worked out and a connection index was proposed to evaluate
the relationship between soil and land use pattern. Furtheron, the connection indice between 3 typical types of
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soils and 9 land use patterns in the city were calculated at a 5km-grid scale. Results show that during the years
from 1986 to 2003, significant changes took place in land use composition with constituent diversity increased
from 0.361 in 1986 to 0.444 in 2003. The spatial distribution discreteness of land use patterns was significantly
higher in 2003, and so was the spatial distribution diversity of 5 major types of land use. The calculation of the
connection indice between typical types of soils and various land use patterns indicate that quite a number of
pairs of connection indice varied in a similar trend, so it could be inferred that compared to the situation in 1986,
the correlations between soils and land use patterns in Nanjing City were more complicated and varied in 2003.
Key words Pedodiversity; Shannon entropy; Nanjing City; Connection index



