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Partition of soil moisture profiles based on
sequential clustering method

WANG Xin-zeng',JIAO Feng'**
(1 College of Resources and Environment s Northwest A&F University sYangling s Shaanzi 712100, China;?2 Institute of

Soil and Water Conservation ,Chinese Academy of Sciences and Ministry of Water Resources,Yangling ,Shaanzi 712100, China)

Abstract: [Objective] The research was conducted to study the application of sequential clustering
method in the vertical profiles of soil moisture classification. [Method] In the hilly Loess Plateau of Ansai
Shaanxi,the research object was 4 land-use types such as tree land,shrub land,orchard and grassland land
use types. The soil water profile of 4 land-use types was classified by the orderly clustering method accord-
ing to the water content of 0—500 cm(every 20 cm for 1 layer,altogether 25 layer). [Result] When K val-
ues cannot be predicted from the angle of profession,it can be fixed by the stone graph. As a result, through
all the samples and stone map,it is known that when K=4,there is an optimal ordered partition. According
to various land use types,the overall vertical soil moisture profile in this area can be divided into 4 types:
weak moisture utilizing layer.root concentration layer,strong water consumption layer,and moisture regu-
lating layer. Meanwhile, the middle two layers can be merged into a layer of moisture utilizing. [Conclu-
sion) Based on the orderly clustering method the result of soil moisture profile distribution fits for Loess
Plateau area. So the hierarchical method is reasonable.
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Table 1 Basical condition of sample sites

JHH

Land-use type

TR

Main vegetation type

Wer HuFE B AL

Slope aspect

Topographic position Sample amount

Fe AR M Tree land HIFEMK Locust forest BHYE Sunny slope 2 g h | Upper gully slope 15

HE AR M Shrub land Fr 45 hk Caragana forest B 3% Shady slope 2 i th R Lower gully slope 15

Sl F i Orchard land SERE Apple tree BH % Shady slope 25 R Lower gully slope 15
o S R S )

KA LA Silver BH Y Sunny slope 2 i h | Upper gully slope 15

Natural grassland beard grass,long awn grass
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Table 2 Classification results of the sample soil layers under different clusters numbers

SrHEK 1% 22 BRI KL Tt oy #1 45
Clusters number K Error coefficient Optimal segmentation result
2 3.388 4 1~2,3~25
3 1.134 5 1~2,3~14,15~25
4 0.502 9 1~2,3~14,15~22,23~25
5 0.320 6 1,2~3,4~14,15~22,23~25
6 0.230 3 1,2~3,4,5~14,15~22,23~25
7 0.170 3 1,2,3,4,5~14,15~22,23~25
8 0.128 8 1.,2,3,4,5~8,9~14,15~22,23~25
9 0.097 4 1,2,3,4,5~8,9~14,15,16~22,23~25
10 0.069 7 1,2,3,4,5~8,9~14,15,16~22,23~24,25
11 0.052 9 1,2,3,4,5~6,7~8,9~14,15,16~22,23~24,25
12 0.038 5 1,2,3.4,5~6,7~8,9~14,15,16~21,22,23~24,25
13 0.032 4 1,2,3,4,5~6,7~8,9~10,11~14,15,16~21,22,23~24,25
14 0.024 6 1,2,3,4,5~6,7~8,9,10,11~14,15,16~21,22,23~24,25
15 0.018 8 1,2,3,4,5~6,7~8,9,10,11~13,14,15,16~21,22,23~24,25
16 0.013 8 1,2,3,4,5~6,7~8,9,10,11~13,14,15,16~19,20~21,22,23~24,25
17 0.0110 1.,2,3,4,5~6,7~8,9,10,11~13,14,15,16,17~20,21,22,23~24,25
18 0.008 6 1.,2,3,4,5~6,7,8,9,10,11~13,14,15,16,17~20,21,22,23~24,25
19 0.006 4 1.2,3,4,5,6,7,8,9,10,11~13,14,15,16,17~20,21,22,23~24,25
20 0.004 9 1.2,3,4,5,6,7,8,9,10,11~13,14,15,16,17~20,21,22,23,24,25
21 0.003 4 1,2,3,4,5,6,7,8,9,10,11~13,14,15,16,17,18~19,20~21,22,23,24,25
22 0.002 0 1.2,3,4,5.,6,7,8,9,10,11~13,14,15,16,17,18,19~20,21,22,23,24,25
23 0.000 7 1.2,3,4,5,6,7,8,9,10,11,12~13,14,15,16,17,18,19~20,21,22,23,24,25
24 0. 000 3 1.,2,3.4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19~20,21,22,23,24,25
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Fig. 1 Stone graph of all plots based on clusters

numbers and error coefficients
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Fig.2 Stone graph of tree plots based on clusters
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Table 3 Classification results of the tree sample soil layers under different clusters numbers
Py i 15 2 PR B el oy #1453
Clusters number Error coefficient Optimal segmentation result
2 4.122 6 1~2,3~25
3 1.455 4 1~2,3~14,15~25
4 0.812 0 1~2,3~14,15~22,23~25
5 0.469 5 1~2,3~4,5~14,15~22,23~25
6 0.203 2 1.2,3~4,5~14,15~22,23~25
7 0.161 7 1,2,3~4,5~8,9~14,15~22,23~25
8 0.128 8 1,2,3,4,5~8,9~14,15~22,23~25
9 0.097 4 1.2,3,4,5~8,9~14,15,16~22,23~25
10 0.069 7 1.2,3.4,5~8,9~14,15,16~22,23~24,25
11 0.052 9 1.,2,3.,4,5~6,7~8,9~14,15,16~22,23~24,25
12 0.038 5 1.2,3,4,5~6,7~8,9~14,15,16~21,22.,23~24,25
24 0. 000 3 1.2.3.4.5.6.,7.8,9,10,11,12,13,14,15,16,17,18,19~20,21,22,23.24,25
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Fig. 3 Stone graph of shrub land(A) ,orchard land(B)and natural grassland(C)

based on clusters numbers and error coefficients
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Table 4 Classification results of soil layers of shrub land,

orchard land and natural grassland when K=4

FH it 25 Y 15 2 PR B ety #1145
Land-use Error Optimal segmentation
type coefficient result
A MHL Shrub land 2.6200 1~2,3~13,14~17,18~25
Sp s Orchard land  0.978 0 1,2~5,6~11,12~25
KAR I 1.278 0 1,2~3,4~15,16~25

Natural grassland
T
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