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Fig.1 The sketch chart of the study region and locations of observed profiles
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Table 1 Statistical frequencies for the vertical changes of different types of textural layers

T 2 Lower layer
FRKER R0 YPREQ) REEQG) FHEWY BERRG) HLR@G 4 it

Textural layer type Sand Sand loam Light loam Medium loam Clay loam Clay Total
wEEQ0) ] 2 11 20 1 65 99

i az: I=10))] 36 (] 31 31 4 49 151
2R Q3) 15 13 0 12 3 29 72

P (4) 22 10 3 0 2 49 86

= HPZ(5) 3 1 0 1 0 6 11
¥L2(6) 89 24 20 27 7 0 167

& it 165 50 65 91 17 198 586
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Table 2 TPMs of profile subintervals for the vertical changes of textural layers in the study region

0—1% 1—2K (B3E 1k4L)

0—Im 1—2m(Including 1m place)
0 0.17 0.11 0.17 0.00 0567 [ O 0.00 0.10 0.20 0.01 0.69
0.25 0 0.25 0.21 0.01 0.29 022 0 0.11 0.17 0.07 0.43
TPM | 0.16 022 0 0.22 0.02 0.38 0.36 0.07 0 0.11 0.07 0.39
0.20 0.07 0.07 0 0.00 0.67 0.31 0.17 0.02 0 0.04 0.46
0.00 0.00 0.00 0.00 0 1.00 0.33 0.11 0.00 0.11 0 0.44
L 0.47 0.22 0.20 0.10 0.02 0 JLos4 0.11 0.09 0.20 0.07 0 J

LN TR VLR RERHREOERER, NI LR IE, R R 0.32; BEE
ZFHIK T REE, N 040, HK WY L2 UHEMPEZ, #%E 0.26; EEERK
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RTEBEREBEBERE) P ARRESZ R LR A A CRREE T EREZ
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Table 3 TPMs for the vertical changes of different types of textural layers in cast and west areas

KX East area X West area
[ 0 0.00 0.04 0.01 0.02 083311 0 0.04 0.18 0.29 0.00 0.49 7
0.14 0 0.18 0.28 0.03 0.37 0.33 0 0.23 0.13 0.03 0.28
0.09 0.13 0 0.09 0.00 0.70 0.27 0.20 0 0.20 0.06 0.27
TPM 0.21 0.13 0.05 0 0.00 0.62 0.29 0.10 0.02 0 0.04 0.51
0.50 0.17 0.00 0.17 0 0.17 0.00 0.00 0.00 0.00 0 1.00
0.57 0.14 0.06 0.17 0.11 0 0.49 0.15 0.19 0.15 0.02 0
LM L(0.29 0.09 0.06 0.13 0.03 0.40)J L(0.27 0.10 0.13 0.16 0.03 0.31)

2.6 HPREXEAEIR M

WAE R TR SR WK 4, 8 FOb R K e 8 0 K h T A F . i H (down)
B/ H (up) BN XA T LR TENEKBERER(FXLE VLBEZT, FEHA
H1E XEREE ZXENRERS, FERENRT B L2E, BHEIR -2
Y1), ERMEMEER. H (u)BK, H (down) HEX, UK L ExX LR mA
TR RBIY A KB, H, (up) B/D, H (down) MBK, XHRBREEN EEZwWIER,

®4 FRMRATPMEMER
Table 4 Entropy groups of TPM for the textural layers

H; (up) Fb R R AR (1) H: (down)
Textural layer type
1.77 1 1.40
1.78 2 2.10
1.67 3 2.07
1.99 4 1.62
2.06 5 1.62
2.08 6 1.87
T % T 2 60 4 s o T e /)

2.7 RBRMBEREBAE L
MUt ERITESRNELS. ADFWLUES, D B/ RHY LEMN LEEHA
£S5 WREXIWMAMERLKBORALCEER

Table 5 Similarity degree of vertical changes of soil textural layers in the study region

i8R

wHR D U C

Textural 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

layer type
1 1 079 084 086 088 0.12 1 0.88 0.77 0.79 096 033 | 0.70 0.65 0.68 0.84 0.04
2 1 0.84 0.79 083 0.64 1 047 0.62 0.838 035 1 040 048 073 022
3 1 092 095 055 I 094 082 0.62 1 087 0.78 0.34
4 1 099 042 1 088 067 1 087 029
5 1 046 1 052 1 024
6 1 1 1
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USING MARKOV CHAIN THEORY TO QUANTITATIVELY
DESCRIBE THE VERTICAL CHANGES OF TEXTURAL
LAYERS IN AN ALLUVIAL SOIL REGION

Li Wei—dong
(Institute of Geography, Chinese Academy of Sciences, Beijing 100101)

Li Bao—guo Shi Yuan—chun

(Dept. of Soil & Water Sciences, China Agricultural University)
Summary

The vertical changes of textural layers along profiles in alluvial soils are a very
complicated problem. The vertical changes can be described only qualitatively but have
not been quantified for a long time past. The characteristics of combination of textural
layers in soil profiles greatly influence water transport and solute movement in the soil,
so the quantitative description is a foundation for more accurate quantification of water
transport and solute movement in field soils.

Markov chain theory can be used to characterize the state transition of a dispersed
state sequence changing with time (or space). This work used it to study regulations
of vertical changes of textural layers along profiles in alluvial soils. The results
showed that the vertical changes of textural layers along profiles had Markov
characteristic in an alluvial soil region and that its transition probability matrix (TPM)
was nearly stable. Meanwhile, the features of combination of soil profile textural
layers in the study region were studied by TPMs, entropy group values and similarity
measures. Among soil textural layers in the study region, clay layers were predominant,
then came sand soil layers, sand loam layers, medium loam layers, light loam layers
and heavy loam layers in proper order. The combination patterns of textural layers in
soil profiles are mainly clay—sand, sand—clay, clay—sand—clay and sand—clay—sand.

Key words Soil textural layer, Vertical changes, Markov chain, Transition
probability Matrix (TPM)



