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Fig. 1 DEM and mountain shadow stacking chart of Henan
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Table 1 Pedodiversity of soil group level in Henan Province

+2 1371 g0l group

-+ Hapli Aquic Cambosol ( HAC)
#34 Hapli Ustic Argosol ( HUSA )
#H# + Yellow Ustic Argosol ( YUSA )
KLH 1 Lithic Orthic Primosol ( LOP)
WM+ Shajiang Aquic Vertosol ( SAV)
JKHH 4 Hapli Stagnic Anthrosol ( HSA)
£1 %+ Stony Orthic Primosol ( SOP)
F53E Hapli Udic Argosol ( HUA)
HAEHE Yellow Udic Argosol ( YUA)
£1%5 4 Ferri Udic Argosol ( FUA )
Nk 4+ Sandy Orthic Primosol ( SDOP )
#4414 Purple Lithic Cambosol ( PLC)
B L Hapli Orthic Primosol ( HOP)
fii +- Natric Aquic Cambosol (NAC)

#h + Salty Aquic Cambosol (SAC )

TR TR
Diversity (Y,) Area (km®)

0.908 51 843
0.861 27 820
0.850 21 842
0.823 15503
0.818 16 080
0.785 8 842
0.745 5466
0.726 5253
0.712 3543
0.698 3138
0.622 1 060
0.590 800.8
0.491 232.1
0.432 98.59
0.310 24.59
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Table 2 Correlation coefficient of terrain with soil group diversity in the studied area relative to type of the terrain

e HifE Terrain
Soil group TR FrBg 11 i
Plain Hill Mountain Basin
BALL Hapli Orthic Primosol ( HOP ) 0.661 0.492 0.064 —
F5:4 Hapli Udic Argosol ( HUA ) 0.259 0.441 0.920 —
JK# 1 Hapli Stagnic Anthrosol ( HSA) 0.890 0.760 0.524 0.293
i 1 Hapli Aquic Cambosol ( HAC ) 0.968 0.654 0.381 0.742
£h 1 Salty Aquic Cambosol (SAC) 0.488 — — —
£ )% 4= Stony Orthic Primosol ( SOP ) 0.762 0.871 0.805 0.204
W3+ Shajiang Aquic Vertosol (SAV) 0.892 0.490 — 0.876
B+ Natric Aquic Cambosol ( NAC) 0.621 — — —
KL H + Lithic Orthic Primosol ( LOP) 0.752 0.914 0.906 0.576
46, + Purple Lithic Cambosol ( PLC) 0.550 0.763 0.685 0.000
£1 %1 Ferri Udic Argosol ( FUA ) 0.593 0.828 0.817 0.466
¥+ Hapli Ustic Argosol ( HUSA ) 0.841 0.911 0.900 0.674
S 1 Sandy Orthic Primosol ( SDOP) 0.786 0.349 0.198 —
HAEHE Yellow Udic Argosol ( YUA ) 0.761 0.803 0.810 0.424
## 1 Yellow Ustic Argosol ( YUSA) 0.892 0.823 0.663 0.903
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Fig. 2 Distribution of terrains and surface water body in the six regions
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Table 3 Terrain and surface water body diversity of different sub-areas

HJE Terrain

HiZ2 K4 Surface water body

IrIX HiJE 4 A oy 2R T TR 53 K

Subareas Terrain constituent Area I HA Area percentage i’[ﬁi‘%ﬂ(ﬁig Length

diversity (7,) (km?) Richness Classes (%) FEME MSHDLI (k)

[ 0.926 26 456 4 % Hb Basin 42.15 0.702 1262
South-west Bz Hill 28.40
11 Mountain 16.75
SEJE Plain 12.70

it North 0.607 27 844 3 S J5 Plain 78.10 0.700 1272
Itk Hill 14.36
114 Mountain 7.54

1 Centre 0.588 23 189 4 S J5 Plain 67.74 0.700 1125
kg Hill 25.22
113 Mountain 6.59
#4H0 Basin 0.45

P West 0.586 25 143 4 11 Hs Mountain 67.62 0.668 864

ek Hill 26.89
F5 M Basin 3.60
SFJE Plain 1.89

) 0.388 34 003 4 SEJ5 Plain 85.21 0.708 1569
Southeast B Hill 10.45
Z5Hh Basin 2.66
1113 Mountain 1.68

7R East 0.000 29 097 1 SEJ Plain 100 0.706 1361
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Table 4 Soil constituent diversity in different regions
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Fig. 3 Percentage of each soil group in area relative to region
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Characteristics of the Diversity of Terrain, Soil and Surface Water Body of
Henan Province in Pattern

REN Yuanyuan ZHANG Xuelei'

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

Zhengzhou 450001, China )

Abstract [ Objective] In studies on diversity of soil-water resources, terrain factors have great
influences on their spatial distribution and internal relationships. Henan Province is selected as a case for
study. Through processing the DEM data of the region, a terrain classification map and a surface water
distribution map of the province were acquired. First of all, the modified Shannon entropy formula on a
1 km x 1 km grid scale was used to work out terrain spatial distribution diversity and soil spatial distribution
diversity ( soil group level ) and correlation analysis of the two was performed. Then Henan Province was
divided into six regions similar in area by ecological environment, social development and land use, and
terrain constituent diversity and soil constituent diversity of the regions were worked out with the spatial
distribution area index (Y, ) , while surface water body diversity was with the spatial distribution length index
( MSHDLI ) . In the end characteristics of and correlations between terrain composition, soil composition and
surface water body diversity were analyzed. [ Method] First, the 3D spatial analysis, raster surface analysis
and contour analysis tools of ArcGIS were used to process the DEM data of Henan Province were processed to
extract terrain classification maps by referring to the five basic terrain sorting standard, and the hydrological
analysis module was used to plot a river network map or a surface water body distribution map of the province
with threshold vactor being 50000.Then soil constituent diversity, terrain constituent diversity, and soil
and terrain spatial distribution discreteness were analyzed with the modified Shannon diversity area index
( MSHDAI ) method, and surface water body diversity was with the modified Shannon diversity length index

( MSHDLI ) method. In the end, to determine correlation between terrain diversity and pedodiversity ( soil
group level ) , correlation coefficient between the two was worked out by calculating spatial distribution
diversity of terrain types and common patches of soil types and fitting them into relevant equations. In six
different partitions of similar sub-areas, characteristics of and correlation between terrain constituent
diversity and surface water body diversity, soil constituent diversity and surface water body diversity, terrain
richness and soil constituent diversity were analyzed with the Pearson product moment correlation coefficient
of the IBM SPSS software. [ Result] Results show that in Henan Province, plain is the type of terrain the
biggest in area and the highest in spatial diversity distribution discreteness (0.959 ) , and fluvo—aquic soil
is the type of soil, the highest in diversity (0.908 ) and the biggest in area, and followed by cinnamon soil
in the next and alkali soil and solonchak in the last being the types of soil, the lowest in spatial distribution
discreteness. Terrain and soil are closely related with high correlation, of which the coefficient r is higher
than 50%, being over 76%. In all the six regions, terrain constituent diversity is found in linear relationship
with the number of terrain types, with determination coefficient R* being 0.616, and moreover, the MSHDLI
index of surface water body diversity is in positive relationship with length of the surface water body, with
determination coefficient R” being 0.788. The region in the east of the province is composed of solely plain and
comes the second in MSHDLI value, which means the water system is well developed in the region, while the

region in the west of the province is rather complicated in terrain and dominated with mountains and hence the
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lowest in MSHDLI value is the lowest, which demonstrates that the water system in the region is developed
very simply because of mountains. In the case that the six regions are similar in area, the value of soil group
composition diversity depends mainly on evenness of the distribution of different types of soil in area, and
the two are negatively related, with determination coefficient R* being 0.94, while terrain type richness is
significantly and positively related to soil group constituent diversity, with the determination coefficient R
being 0.909 and fitting function being linear one. But in different regions, areal terrain constituent diversity,
soil constituent diversity index and linear surface water body diversity index do not have any significant
correlationship between them. [ Conclusion] To sum up, terrain, soil and surface water body are the three
main elements closely related to each other, affecting each other and jointly determining spatial distribution
of geodiversity of a region.

Key words Henan Province; Terrain; Pedodiversity; Surface water body; Characteristics
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