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Fig. 1 Distribution of case study areas in Henan and Jiangsu Province
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Table 1 The general situation of case areas
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Table 2 Date and source of remote sensing data acquired
5T X T 5% 15t 1) KR Area WSS T KK A Area  FFZEBFIITT KR R Area KR
Study areas I Period I (km®) Period Il (km®) Period Il (km*) Data source
M T
2001-04-24 17.44 2007-05-19 28.66 2013-05-19 25.37 LandSat7. 8
Linzhou City
A .
e
Henan 2001-05-10 15.35 2007-05-19 17.23 2013-06-04 19.21 LandSat7., 8
Xiangcheng County
Province
[éil 1 £
2001-05-12 444.5 2007-04-19 192.0 2013-08-09 358.7 LandSat7., 8
Gushi County
KL
20014F 133.2 20064F 133.9 2013-08-11 160.0 LandSat7., 8
Lishui County
HwiNC)
PUERD]
Jiangsu 20004F 73.25 20054F 40.30 2013-04-14 70.64 LandSat7., 8
Rugao City
Province
FATIX
20004 399.5 20054 335.2 2013-04-14 283.5 LandSat7., 8
Wujiang District
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Table 3  Soil spatial distribution diversity indices of the counties typical of Henan Province

- MANTT Linzhou City e [t 4 B-Gushi County e e EL Xiangcheng County
Soil type Wil Area  ZFEME Soil type i fH Area ZHE Soil type T fl Area ZHEE
(km®)  Diversity (km*) Diversity (km®) Diversity
5 5T o 715.1 0.899 e H 827.3 0.892 DTG 262.6 0.840
TS RRAR 1 1 324.1 0.819 AR - 410.7 0.825 B RbER+ 185.9 0.784
WA KM L 167.9 0.728 e+ H 440.2 0.818 WE -+ 147.8 0.764
B L 192.7 0.713 B H 241.6 0.743 ot 5 A 153.4 0.759
LU GEN 146.0 0.713 KME + 182.4 0.716 Wb 1 101.8 0.723
T oA Jo 1 133.7 0.692 A 159.2 0.668 fil O A+ 30.76 0.553
5O 44.98 0.551 YRS 123.7 0.659 214+ 18.85 0.513
5 e 47.84 0.538 SRS oA 5T 1 90.70 0.615 R 3t 7 5 - 5.350 0.327
kA1 IR 1 25.37 0.503 A 107.3 0.614 fil oA T+ 5.619 0.322
B R+ 26.22 0.485 iR 42.23 0.559 IR 48 1 0.141 0.144
WIS 17.25 0.468 gk £ 44.28 0.555 W 0.785 0.089
B IO AR 14.79 0.442 YR H 63.65 0.549
LR YRIE2 S 21.78 0.432 ROV A1 5 £ 52.29 0.546
5 B A 16.79 0.416 TR+ 24.87 0.476
5 ST AR 1 9.713  0.397 W 18.98 0.447
TR TG M 12.92 0.391 A+ 17.09 0.435
B+ 13.20 0.387 EE S v hw 15.48 0.433
AVERE + 6.054  0.337 5 TR 20.00 0.428
B0 s e 6.528  0.304 JRAZD BT B AR 14.62 0.425
W ST L1 1 2.581 0212 i 4 6.526 0.306
A T 2.678  0.206 eSS 3.159 0.275
el M1 1.972  0.195 HEEWER A 4.500 0.273
(CRNGS 0.008  0.051 HRAL 4.679 0.256
SRR+ 0.026  0.000 W APk 4.023 0.248
b e T B AR+ 3.516 0.238
{EA 1.786 0.187
fil oA o+ 0.920 0.140
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Table 4 Soil spatial distribution diversity indices of the three counties typical of Jiangsu Province

BE/K B Lishui County RA{LIX Wujiang District 5T Rugao City
- HEA T + e +- A
. T fH Area . M FR Area . T Area
Soil type 5 ZFEMEDiversity | Soil type ) Z Pk || Soil type 5 ZFEPEDiversity
(km?*) (km®) (km®)

Ak 286.9 0.856 O+ 660.0 0.938 | =+t 831.6 0.920
B+ 138.9 0.808 EE 126.4 0.755 || JFeb+ 429.6 0.854
S+ s 199.0 0.806 bt AR+ 93.83 0.675 || K+ 144.7 0.702
et 125.7 0.744 b+ 59.26 0.660 || >+ 107.7 0.660
i< 1 m 46.24 0.656 e 1 65.32 0.653 || Wb+ 4.085 0.300
R s 55.11 0.648 HEL 87.66 0.651 || &R+ 3.152 0.243
Hik&+L 38.65 0.591 itk 42.77 0.609 || WA+ 0.955 0.209
WD 1R 27.56 0.573 b+ 26.89 0.533
HlH L 14.82 0.489 Lt 23.18 0.508
HiketE 7.493 0.373 W+ 10.21 0.485

o] 5.164 0.352 i+ 15.53 0.470
r )8 1.918 0.227 e 10.35 0.443
A0+ 1.515 0.181 ELVER 8.100 0.377
b - Js 1.037 0.163 S 6.097 0.364
we R 1.308 0.154 HEN 4 2.126 0.294
[N R ST 0.671 0.081 WL+ 3.170 0.277

RS WMREKRBLEMHELE

Table 5 Dominant and rare soil families in the study areas

T IEAE Bk A JESoil on top of the list of DSF B FiA + )8 Soil on top of the list of RSF
WFFE X
Number of g ZFEPE T Z R
Case areas . H R Type . H 5 Type ,
soil genus Area (km®) Diversity Areas (km”) Diversity
AR T
5 J5 A 5 715.1 0.899 1.972 1.972 0.195
Linzhou City
A Feh
Henan  Xiangcheng 11 BTG 262.6 0.84 0.141 0.141 0.144
Province County
[t 1 £ ;
27 e H 827.3 0.892 1.786 1.786 0.187
Gushi County
K H Lishui
16 T SEEH 283 0.856 1.495 1.495 0.181
County
LI LUEAT] .
7 it 816.3 0.92 J J p
Jiangsu Rugao City
Province ST X
Wujiang 16 5 4 £ 647.3 0.938 e g Jc
District
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Fig. 2 Grain size effect curves of DSF and RSF in the study areas
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Fig. 3 Changes in soil patches of rare soil family ( RSF ) with grain size varying from 30 m to 250 m in Xiangcheng County
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Fig. 4 Curves of grain size effect on surface water indices in the study areas ( Study period 1)
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Fig. 5 Curves of fitted correlationship between MSHDAI and MSHDLI
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Table 6 Correlation analysis of diversity indices of soil and surface water body

WX 80 r(4, B)
Case study areas Index 20014E Year 2001 20074E Year 2007 20134E Year 2013
A=DSF B=MSHDAI 0.675" - -
M A=DSF B=MSHDLI 0.580 0.709 0.765
Linzhou (;ity A=RSF B=MSHDAI _ _ _
A=RSF B=MSHDLI - - -
A=DSF B=MSHDAI -0.793" -0.921" -0.672"
eIk A=DSF B=MSHDLI -0.631" -0.613 -0.563
Xiangcheng County  A_RSF B=MSHDAI 0.702° 0.833" 0.549"
A=RSF B=MSHDLI - - -
A=DSF B=MSHDAI 0.584" - 0.661"
44 B A=DSF B=MSHDLI - - -
Gushi County A=RSF B=MSHDAI ~0.867" ~0.819” ~0.811"
A=RSF B=MSHDLI -0.663" -0.693" -0.614"
A=DSF B=MSHDAI -0.561" - -
Wk EL A=DSF B=MSHDLI - - -0.943
Lishui County A=RSF B=MSHDAI _ _ _
A=RSF B=MSHDLI - - -
s A=DSF B=MSHDAI - - -
Rugao City A=DSF B=MSHDLI - - -
BT H A=DSF B=MSHDAI 0.853 0.854 0.902
Wujiang County A=DSF B=MSHDLI 0.934" 0.923" 0.927"

#5p < 0.01, *p<0.05
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EFFECT OF GRAIN SIZE ON AND CORRELATION ANALYSIS OF PEDODIVERSITY
AND SURFACE WATER BODY DIVERSITY IN COUNTIES TYPICAL OF CENTRAL
AND EAST CHINA

Ren Yuanyuan Zhang Xuelei'

( School of Hydraulic and Environmental Engineering, Zhengzhou University, Institute of Natural Resources and Eco-environment,

Abstract

Zhengzhou 450001,

China )

Six counties, typical of Henan and Jiangsu are selected in a case study on application of

the spatial grain size method on a 1 km x 1 km grid scale to exploration of soil diversity of dominant and rare

soil families ( DSF and RSF ) ,

type of grain size effects on MSHDAI and MSHDLI,

and grain size effects

on correlativity and correlations between the four indices and their stabilities. In terms of soil diversity, soil

families, the highest in diversity index and in soil patch area as well are deemed as dominant ones.
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Counties dominated with plains in terrain are the lowest in number of soil families, while those dominated
with hills are the highest. For instance, in Rugao County, the water network, being too high in density,
plays a unique role in the study on correlativity between pedodiversity and surface water body diversity. With
rising spatial grain size, the grain size effects on both DSF and of RSF fall basically into the type of “non-
responsive” , suggesting that the two indices are not sensitive to changes in spatial grain size, or that they
are relatively stable. However, when RSF is located at the edge of the study area, soil patches change in
shape with grain size, which in turn affects stability of the pedodiversity. In the research of surface water
body diversity, the effects of grain size on MSHDAI and MAHDLI are both of the “declining type” . In
the study areas, regardless of research period, the relationships in terms of scale effect between MSHDLI
and MSHDAI and between their means are all polynomial functions, which indicates that as time goes on,
changes of the water bodies in either area or shape do not affect the fitted functional relationship between the
two indices. With rising spatial grain size, the correlations between pedodiversity and the surface water body
diversity exist in two types, “stable type” (including unchanged significant positive correlationship,
unchanged significant negative correlationship and unchanged non—existence of significant correlationship )
and “unstable type” . To sum up, of the six counties under study, Xiangcheng of Henan and Wujiang of
Jiangsu are the most stable ones, which is atiributed to their plain-dominated terrains, while Linzhou and
Gushi of Henan and Lishui of Jiangsu are unstable ones, which is attributed to their hill-dominated terrain.
Rugao, owing to its high water network density does not show any correlation between pedodiversity and
surface water body diversity. It should be pointed out that the distribution of planar lakes in the southwest
of Lishui is contributing to a certain extent, to the instability of the correlation, which might be associated
with the setting of width and diversity index of lakes. So more efforts should be made in futuring research in
this field. The study on effects of grain size on correlation coefficient of related indices in Xiangcheng and
Wujiang reveals that in Xiangcheng exists a significant positive correlation between RSF with MSHDAI, and a
significant negative one between DSF and MSHDAI and between DSF and MSHDLI, whereas in Wujiang exist
significant positive correlations between DSF and MSHDAI and between DSF and MSHDLI. The correlation
curve of the correlation coefficients of the two counties remains essentially unchanged, which shows that the
soils and surface water bodies are well correlated in the two counties, regardless of regions.

Results show that for the effects of grain size of the dominant soil family and rare soil family are
basically of the type of “non-responsive” , and with rising grain size, the RSF located at the edge of the
study area, declines in stability of pedodiversity; The effects of grain size on MSHDLI and MSHDAI are
of the type of “Decining” , and when the relationship between the two or their means in scale effect fits
the polynomial function, the fitting peaks in degree. During 2000 ~ 2013, the correlations between the
indices of pedodiversity and the surface water body diversity in Xiangcheng and Wujiang were of the “Stable
type” encompassing both positive and negative ones and never underwent any substantial changes, so they
were quite stable while the correlations in Linzhou, Gushi and Lishui were so stable and that in Rugao was
almost nil due to its highly dense water network. Therefore, it is quite clear that terrain, shape and density of
the water bodies and human activities are the major factors affecting the correlationship between pedodiversity
and surface water body diversity.

Key words Soil; Surface water body; Diversity; Grain size; Correlation; Scale effect
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