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Table1l Indexes and factor scales for evaluation of soil quality
0 2 3 4
Factors Weights
Criteria Rating Criteria Rating Criteria Rating Criteria Rating Criteria Rating
Suface > 17 5 15~ 17 4 13- 15 3 10~ 13 2 <10 1 294
soil depth (‘em)
7~ 7.5 7.5~ 8 8 8.5 > 8.5
pH 6~ 7 5 4 3 2 I 272
5.5~ 60 5.5 50 4550 <45
Bulk density
1~ 1.1 5 1.1~ 12 4 1.2~ 13 3 > 13 2 <1 1 6 31
(g an”?)
Gradient (*) 0~ 2 5 2~ 4 4 4~ 6 3 6~ 8 2 > 8 1 2 63
Organic matter
25~35 5 2.5~ 2 4 1.5~ 2 3 I~ 1.5 2 <1,>35 1 31. 07
(ske'h)
Total N(g kg™ ) > 02 5 Q15~02 4 0125~ 015 3 Q01~0DR5 2 <01 1 4 72
Toal K(gkg™) > 25 5  2-25 4 152 3 10-15 2 <1 1 23 84
Wat er
> 100 5 80~ 100 4 60~ 80 3 40~ &0 2 < 40 1 4 06
table (‘cm)
CEC (anol kg™ 1) > 25 5 20~ 25 4 15~ 20 3 10~ 15 2 < 10 1 21 71
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1984~ 1995 L6
, , : 2000 ,
, 2000~ 2003 3 ,
, 14 400 hm?, 11
2 1985
1986~ 1992 1993~ 1999
2.1 20 1999 ,
1984 1984~ 1995
1995~ 2000 2000~ 2003 21 ,
20 ( 2 2000 2002
20 , , ,
1984 31 600 hm’ 2003 1984~ 1995 1995~ 2000
75200 hm*( 2), 2 1984~ 1995 10 2000~ 2003
, 1 1.6: 3.1, 4.8% 5.1%
: 1995 ~ 2000 7.9%( 2), 20 6. 9%
2

Table 2 The tovn areas and extended speed of Nanjing City of different years

Annual mean expansion

- Area at the mitial Expansion in Vearl ) (%)
ime early expansion rate 0
stage (hm?) acreage (hm? in acreage (hm?) yer
1984~ 1995 31 600 16 800 1530 4.8
195~ 2000 48 400 12 400 2480 5.1
2000~ 2003 60 800 14 400 4 800 7.9
[20,21]
2003 1984 5.09 Aranap 20
1984 17 800 hm? ( nput) ,
2003 90 900 hm> 2000~ 2003 3 (overlay), (inter
12 900 hm?, 2 sedt)
198~ 195 1995~ 2000 2000~ 2003 ’
I 2.85.9.48, ( 3
7.6% 11.8% 24.7%. 3 s 20
22 42 500 hm’, 7. 4% 32
7 13 32 , ( s 4)
, 12 000 hm
10%

62%,
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, 41%, 56.30%  29.58%
,
, 23953 hm’, 20
12 586 hm’, 593 hm’
3 20
Table 3 Area decreases of the soik dstrbuted in Nanjing region in the cause of city sprawl during the diff eent time of the pas 20 years
Soils alienated in different time periods (hmz) Total Rate
No. Soil types
1984~ 195 1995~ 2000 2000~ 2008 (hm?) (%)
1 @ 2 0 257 279 )
2 @ 27 0 494 521 23
3 ® 16 0 105 121 7. 86
4 @ 0 0 64 64 0%
5 ® 875 51 2 050 2976 1. 20
6 ® 1780 939 4 460 711 93
7 @ o 0 482 1 446 41 40
8 ® 0 12 37 2 26
9 © 77 0 07 284 730
10 ® 247 0 09 456 9 13
1 © 0 0 13 13 055
12 ® 205 0 842 1047 1220
13 ® 276 0 246 52 13 40
14 0 0 14 14 16
15 0] 0 0 24 % 128
16 %9 17 49 365 119
17 ® 1200 418 1 380 2 998 13 40
18 2960 12% 7 770 12 020 6 86
19 0 141 2 180 2321 42
0 o 1160 124 2170 3454 6 63
21 o 265 1 160 436 10 80
2 9] 0 5 123 128 251
23 ® 567 0 371 938 726
% O] 0 08 428 43
2 ® 0 16 25 341 6 56
% ® 5% 143 19 31
27 © 3 488 521 4 06
28 0 52 2 183
29 ® 2700 24 135 3077 62 40
30 o 0 59 59 0 76
31 o 124 92 216 11 10
R @ 0 1 1 0

@ Clay bamy eutric typic ferrt udic argosol; @ Light gravel loamy typic ferrt udic cambosol; &) Loamy cho typic ferrt udic cambosol; @ Loamy eutric
dark typic ferrr udic canbosol;
ty pic- ferrt udic argosol; @ Sand loamy car typic Fe leachic stagnic anthrosol; (0 Gravel loamy typic ferrt udic cambosol; @) Loamy mollic car udic orthic prr
mosol; @ Clay loamy red fertt udic cambosol; @) Light gravel clay loany red ferrt udic cambosol; @) Loamy eutric red ferrt udic argosol; (5 Light gravel loamy
typic Fe leachic s agnic anthosol; (@) Sand loamy typic haplt stagnic anthrosol; @) Clay loamy car typic- hapli stagnic anthrosol; @) Loany typic Fe leachic sag-

®)XClay loany eutric arp udic argosol; © Clay loamy fimic fertt udic argosol; (@ Clay chotypic ferrt udic argosol; @ Chy cho

nic anthosl; @) Loamy albic Fe leachic sagnic anthmosol; @) Clay loamy typic Fe accumulic sagnic anthosol; ¢ Clay loany vertic gleyic stagnic anthrosol;

@) Chy bamy Fe leacic gleyic sagnic anthrosl; @) Clay vertic gleyic sagnic anthrosol; €)Clay car vertic gleyic stagnic anthrosol; @) Clay typic gleyic sag-
nic anthrosol; @) Loany car aqui alluvic primosol; &)Clay loany car aqui alluvic primosol; @)Clay bamy typic dark aqui canbosol; @) Loany car mott lic- fimr

ic orthic anthrosol; @) Clay typic hapl stagnic gleyosol; &) Clay typic hapli aqui cambosol; @) Clay loamy car hapl stagnic gleyosol
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Table 4 The reference relationship between Chinese Soil Taxomony and Genetic Soil Classification

4

No.

Chinese Soil Taxomony

Genetic Soil Classification

Family

Subgroup

Group

10

11

12

13

15

16

17

18

2.3

20
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Table 5 Distributing area decreases of the soils in different produdivity classes in the cause of city spravl during the past 20 years (hm?)

, ,2003
75 200 hm®, 1984 2
2000 ,

Class Score index O ceupied area( hm?) Lost rate (%)
I 400~ 450 7 212429 5390 24 10
I 350~ 400 917 18 20 2 23 2527 28 30 20 800 693
il 250~ 350 14151619 26 3250 331
v 200~ 250 35813 14 3 680 10 60
Vv 150~ 200 26 10 11 12 31 32 9 420 79
1) 3 No. is the same as Table 3
5 , 1984~ 2003 20 , 11 2,
[ 1 20 33.1%
26200 hm?®, 11T IV 6930 hm®, V .20
2
9 420 hm , LI 7. 4%,
62%, 1 1984
24. 1% )
20 I I
, , 60% ., 2% V
2
9 2
, 2003 ) )
8
, 10x 10°kg, 1996 : ,
45%, ) ’
\4
22% ,
2
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IMPACTS OF URBAN EXPANSION ON QUANTITY AND QUALITY OF SOILS
IN NANJING IN THE PAST TWENTY YEARS

Tan Manzhi? Chen Jie"?' Zhang Xuelei' Sun Yanci'! Huang Hui®
(1 State Key Laboratay of Soil and Sust ainable Agriculture, Institute f Soil Science, Chinese Academy o Sciewces, Naying 210008, China)
(2 Graduate School  the Chinese Acadeny  Sciences, Bejing 100039, China)
(3 College  Resources and Emwironmental Science, N ajing Agricuiural Unwersity, Narging 210095, China )

Abstract Based on spatial data originating respectively from the TM satellite images of 1984, 1995, 2000 and 2003, a
multr tine- phase-suc eessiver camparison study was conduded on urbanization and city sprawl in the Nanjing region using RS and
GIS techniques. Meanwhile, mpacts of city sprawl on the regional soil resources were analyzed based on data from the digital soil
map of the city, files of the second national soil survey and supplementary investigations. Results obtained in the study indicate
that the urban area of the ciy increased very fast in the past two decades, suggesting a rapid regional urbanization process. The
total built up area of the city increased by nearly 100% during the period fran 1984 to 2003. As a result of the rapid urbanizr
tion, the soil resources of Nanjing reduced by 7. 4% in acreage. Especially, the soil resources with high produdivity and favor
able facilities in the suburbs were decreasing much faster because of their close contiguity to the expanding city. Finally, it might
be concluded that rapid urbanization was posing an increasing pressure on soil resources, of which the impad on regional agricult
tural production and food security allows no neglect.

Key words RS & GIS techniques; Urbanization; City sprawl; Soil resource; Nanjing



