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Abstract: Landscape heterogeneity is closely related to soil differentiation. The Jianghan Plain is divided into three
landscape types: Plain Lake, Gently Gradated Mounds, and Rolling Hills, delineated according to contour lines of 50 m
and 100 m, based on DEM data. The overlay analysis of the soil and landscape type maps was done to extract data
describing the soil subgroup patches, as well as their perimeters and areas, etc. in different landscape types. This analysis
was supported by the ArcGIS10 platform. Then, some indices, such as the fractal dimension, average patch area, and
stability index were calculated to quantitatively analyze the spatial differentiation of the soil in different landscape types. The

results are as follows: (1) There is significant spatial differentiation of soil subgroups in different landscape types. The
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Rolling Hills landscape is mainly composed of zonal soils, including red soil and yellow brown soil. Arable soil types such as
fluvo-aquic and paddy soil are very well developed in the Plain Lake landscape, while zonal and arable soils are equally
represented in the Gently Gradated Mounds landscape. (2) Every subgroup soil with good connectivity exhibited a
landscape selectivity bias. Arable soils with good connectivity appear to be mostly concentrated in the Plain Lake landscape,
while the most concentrated zonal soils are found in the Gently Gradated Mounds and Rolling Hills landscapes. (3) The
Plain Lake landscape on the Jianghan Plain is large enough that all soil subgroups were found to be well developed in that
area. Thus, the differences among the fractal dimension ( D values) or the stability index values of the different soil
subgroups are larger, which can better reflect soil intrinsic characteristics. However, in the Gently Gradated Mounds
landscape, soil development and evolution is restricted by space, so the boundaries of the soil subgroups are fragmented and
the associated fractal dimension values (D values) are larger on average. The larger fractal dimension values (D values)
reflect the more complex mosaic structures of the soil subgroup patches in that landscape. However, because the D values
are universally larger in the Gently Gradated Mounds landscape, the differences among the fractal dimension values of the
different soil subgroup patches are smaller, as are the stability index values of the soil subgroup patches. (4) The value of
the fractal dimension, or the stability index of a soil subgroup, reveals the best-matched landscape type to some degree,
which in turn provides the ideal conditions for the soil subgroup to develop or evolve well. This research improves our

understanding of the evolution of soil, and facilitates the rational use and the directed breeding of soil resources.
Key Words: Landscape type; soil subgroup; connectivity; fractal dimension; Jianghan Plain
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Table 1 Area and patch number of each subgroup soil in different landscapes of Jianghan Plain
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Subgroup soil The number and area of each subgroup soil under each landscape
” S
“r group o s PEBK  mR Ei?jm mp AR it
Code Name Plain lake Area gradated Area Eili:g Area
mounds

JKFE £ Paddy soil 11 W RKAE 1457 2305.97 366 58.51 58 37.25
12 U A=EbI 2999 8556.86 1987 1037.63 525 389.54
13 WHE AR+ 950 1311.6 130 10.99 18 3.85
14 TBPERIK ARG+ 492 1010.95 64 5.48 8 0.27
15 M5 Rk R + 70 43.29 32 5.96 2 1.07
¥ 1 Fluvo-aquic soil 21 i+ 423 566.56 76 6.93 4 0.59
22 YRR 2320 9151.97 1710 105.56 101 6.06
A K+ Lime soil 31 PR AR 4 0 0 0 0 7 6.81
32 BAOAK L 4 1.2 16 12.49 19 346.35
244+ Purple soil 42 ke 1 5 0.36 16 26.07 34 16.87
43 KA 1 0.01 30 20.96 36 101.58
£ Red soil 51 AR 200 105 175 258.16 133 94.94
53 2+ 42 29.7 52 11.42 26 8.36
BRI Yellow brown soil 71 g2 837 485.36 788 525.82 408 767.59
72 HEREAEE £ 11 2.16 36 19.96 36 99.08
Eif1) + Meadow soil 81 &) 45 249.98 77 3.15 9 0.27

THFE L Boggy soil 91 ARG 4 15.92 6 0.09 0 0

92 LR EE L 2 7.74 1 0.01 0 0
K3, Water body 41 7K, 580 2991.31 1746 148.75 228 61.41
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Table 2 Average patch area of each subgroup soil in different landscapes

o W2 I PR R B - Wk P Pk R ER
Code | Stubgroup Plain lake  Gentle Rolling Code Subgroup Plain lake  Gentle Rolling
soil area mounds hills soil area mounds hills
11 W Rk ARG+ 1.58 0.16 0.64 42 R ¢/ 0.07 1.63 0.50
12 WE AR+ 2.85 0.52 0.74 43 KEM L 0.01 0.70 2.82
13 WE RKAE 1.38 0.09 0.21 51 FReT 0.53 1.48 0.71
14 MERE IV @ 2.06 0.09 0.03 53 v+ 0.71 0.22 0.32
15 M ALKAE + 0.62 0.19 0.54 71 AR 0.58 0.67 1.88
21 W+ 1.34 0.09 0.15 72 HARHEME + 0.20 0.55 2.75
22 R 3.95 0.06 0.06 81 Rt ]+ 5.56 0.04 0.03
31 FRuNEY/ 0.00 0.00 0.97 91 EAEEL 3.98 0.02 0.00
32 Bkt 0.30 0.78 18.23 92 MR+ 3.87 0.01 0.00
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Fig.2 Diagram of the relations of InP&InA of Submerged paddy soil and Waterlogged paddy soil patches in Plain Lake Landscape Area

http ; //www.ecologica.cn



18 4

EEV/ 37

% SRR

AR YT R e A

S [H] 43 S5

B SO EAY X A I S BEH Y i K — i UG R T DUl i R W2 PRS0 (3R 3) R T i [ 5
KA T 2EAN  HoAh 2% - 4360 S B B i Joil K - TR OSON BOC 3 W3, s VI DU i 4% S L2 B DX 4% - 3

282 ) e 4 A

SRR WLAFTE

®3 IRTERESVEBRX T HLRBREEFK (P)—HER(A)XR (P A KA. m, m’)

Table 3 Relation between perimeter and area of each Subgroup soil patches in different landscapes areas of Jianghan Plain

Subgroup soil

A SIS IX - e R B B 74 R - T AR O AR 5

Relation formula between perimeter and area of patches of each

subgroup soil in different landscapes areas

ity ZFx I X G2 i R /NTR
Code Name Plain lake Gently gradated mounds Rolling hills

11 HAUKAE L InA=1.432InP+1.350 InA=1.615InP-0.664 InA=1.672InP-1.007
12 %%‘ Uk e+ InA =1.590InP-0.096 InA =1.5061nP+0.060 InA=1.484InP+0.187
13 WE KR L InA=1.504InP+0.893 InA =1.6641nP-1.020 InA=1.751InP+1.351
14 HERE S/ e InA=1.557InP+0.493 InA =1.638InP-0.826 InA=1.768InP-1.675
15 B AKAE + InA = 1.656InP-0.493 InA=1.498InP+0.072 /

21 Mt InA=1.482InP+0.969 InA=1.584InP-0.473 InA=1.317InP+1.319
22 YRR InA=1.389InP+1.776 InA=1.616InP-0.666 InA=1.644InP-0.819
31 kRt A K+ InA=1.704InP-1.465 / InA =1.237InP+3.150
32 BEAKE / InA=1.435InP+0.491 InA=1.625InP-0.626
42 g+ InA=1.790InP-2.381 InA =1.500InP+0.232 InA=1.614InP-0.609
43 WA+ / InA = 1.462InP+0.341 InA =1.4471nP+0.678
51 EAR: InA=1.487InP+0.311 InA =1.422InP+0.630 InA =1.490InP+0.225
53 LTI+ InA=1.5131nP+0.196 InA = 1.4881nP+0.598 InA=1.724InP-1.288
71 gz InA=1.543InP+0.114 InA=1.5211nP-0.036 InA=1.547InP-0.169
72 EREEE L InA =1.646InP-0.751 InA = 1.463InP+0.965 InA=1.572InP-0.361
81 Wi L InA=1.512InP+0.670 InA=1.575InP-0.491 InA=1.887InP-2.332
91 R AL InA=1.345InP+1.661 InA=1.569InP-0.477 /

92 HT R+ / / /

222 KEMER K B%ihﬁfﬂz%’éﬁfi}% S [B) IR 4 1) 1 O A PR RS E PRI

1 (2) AR 3 7T A A [F] 5 0L

A XA S S 4080 D, 267 1% 8 28 BE e iz 4

FERE s A 1 D-1.5 M, Forn H BT R G5 IR e R (R 4)

R4 EENRBRZLFTESEE(D) REE R (ID-1.51)

Table 4 Fractal dimension and stability indexes of soil-subgroups in different landscape areas

Y ANRERS

i +3E 2 S X Plain lake 1 Gently Gradated Mounds =B Rolling Hills

Code Subgroup soil D ID-1.51 D ID-1.51 D ID-1.51
11 KA+ 1.40 0.10 1.24 0.26 1.20 0.30
12 B RKFE L 1.26 0.24 1.33 0.17 1.35 0.15
13 WEAUKAE + 1.33 0.17 1.20 0.30 1.14 0.36
14 TEPERIKAE + 1.28 0.22 1.22 0.28 1.13 0.37
15 s KRS + 1.21 0.29 1.34 0.17 / /
21 W+ 1.35 0.15 1.26 0.24 1.52 0.02
22 R E 1.44 0.06 1.24 0.26 1.22 0.28
31 Ry / / / / 1.62 0.12
32 P upey/ & 1.17 0.33 1.39 0.11 1.23 0.27
42 HE et 1.12 0.38 1.33 0.17 1.24 0.26
43 KA+ / / 1.37 0.13 1.38 0.12
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8 S % 36 &

e -3 K VW X Plain lake <t Gently Gradated Mounds FrBE Rolling Hills
Code Subgroup soil D ID-1.51 D ID-1.51 D ID-1.51
51 (FEAR: 1.35 0.16 1.41 0.09 1.34 0.16
53 213+ 1.32 0.18 1.38 0.12 1.16 0.34
71 Ciyised 1.30 0.20 1.32 0.18 1.29 0.21
72 R+ 1.22 0.29 1.37 0.13 1.27 0.23
81 kg L 1.32 0.18 1.27 0.23 1.06 0.44
91 HmEEL 1.49 0.01 1.28 0.23 / /

92 FLHEE L

S-S DX T FRAR G , 25 26 AR A 6 B0 2 (], 0 288 22 [ 24 ORI AR R JBE 2 ol T L AR (#4950 0.
38) . XNHRATAPE L HERUR R (1.49) , BEHL B 45 M i 2 2%, AR E PR 4 i /N (0.01) BIASUE PR 22 5 vh
PSRV /N (1.12) | BESR PR Z5 M i ] o, AR PEAR BiRc R (0.38) BIVARUE MR ey, AT Rk A2 AL A
TSR RAR K, B AGS A 52 % FRE V22 ;Jn 3 R M O B AR IR D | B A A ) B AR E Vs o

P22 b iy 55U X H T AR R BR A2 s TR B BRI , S0 S i B U BCRIERY , o3 AR R KR L BOR, BB
R EEA I 2%, S RO RS E FE 22 IR L /N (X595 0.21) o XIS LT A B K (1.41) , BB i 45 44 fe
SR RRSE MERR RN (0.09) BIVERRE P fie 2 s AR ZLHE Y el 25 20z Sl A0 [, PR A5 40 DS T Jo] 1] £
SR S5, LU 2, R BUKRE 1 AR/ (1.20) |, BESVEE ik 205 4 i 1] B, AR e M Bl R (0.3) RIS
TEVERR U T BRSSO T A 3R AN BB RTAE , E AR SR BRI R, I A SRR P 45 44 TT 54

AR B SO X B A €7 IR 3-8 8 E o AR B K (1.52) , BEH B iix 251y fie 52 2%, AR M8 Buim/ ) (0.
02)) RIESRE PR e 22 5 v (0 i) b o 4RSS0/ N (1.06) |, BRE BRS040 1) e 1 B, LA E PR AR B ie R (0.44) o 1 £
NEEEWIR 5 Z LR,

B A 7 AR RORIAS S PR BUEAR et S e 1 S5 0L M2 ] o3 5 R ], — R R R M S e T 4%
A IS S BTN ZEAL IR AUKAS H IR VIDOT B Y G 7R 5 X o AR RO /N, BE P it 45
oy d BT B0 BB 5 2R b ML IX R 2 AR e b X 5 M i S % e Mt i 2, K] R VT D0 J R A 2
3 AR B X I 2K /N ESR B 20 Ry o ) B, 0 R ARRE 5 1 2% B MB IX U5 - JUil IX 254 e SR
T MR 22 . BOARIR VL DO I 32 E A it 1 8 | BRAR A AN S WL DX PN 2 HE 22 S AN SR AR R, A5 8R S7m thy
TER AR B X o 4R HSCR /I, PR A5 A8 B ] B0, R AGE

3 it

BT St A S S A BE WL DO RO RIS O2E Y T A4 3 s 8] o3 S R ik R 4T 17 5 B0 b, 46
WIr .

(1) ARSI RY X 4% - 7 & o0 A 22 57 W50, b AR e B S5 L DX 2 22 A0 S R B A by 1 30 3=
D XS5 U X KA R A A AR 5 P-4 B SR UL X M 1 SRR Bk

(2) 3% R VAt 1) b S0 28 B AN [ ) S5 MR TR e PR < i 1 PR A O A M N 4 v 20 A1 T B 180
DCFOMLR DX 5 3 7 PRI ) S - Y 2 2 A vh oA T Ee B P R S WA X

(3) P 5t X T AR K, 2% 28 R A R B s (), R0 2R 22 [ 43 A BORI RS S J3E 22 0] PR 5 - 2 < b
SOULIX T ARAR R PR, LT 2 R AR B S B A (] A BRI, 120 SRR AL, o3 A T SR LU AR, BEDR R
SERY ORI O R E BN

(4) E B LR 7 ARG E VRS RUE— 7 R BE M S R 1 4% 5 88 S WP 2K ) i DU JRC ) s WL 28,
REAE S I A R B I AR AR A S 0L, 8 7 /A e e i C TR ) S LIS TR~ D 0 X5 ) - J s AR e e
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X AR R R BRI,
WESEA R T IRATATE 38 A AL IR, S+ R R 0 & A ] B 1) 355 B IR 55
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