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Fig. 1 Administrative map of researched area
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Table 1 Parameters fitting of variables
RZ

2 000 70 630 0.063 0.028 0.798

SOM 10.120 22.190 0.158 0.456 0.833

pH 0.080 0.951 0.033 0.084 0.714

CEC 0.068 0.139 0.059 0.489 0.777
794 1631 0.065 0.487 0.626
0.022 0.045 0.168 0.499 0.744
0.048 0.896 0.024 0.054 0.480
0.037 0.107 0.137 0.346 0.878
0.021 0.955 0.017 0.022 0.218
0.096 0.194 0.183 0.497 0.888

=25% 25% ~75% =75%
[12]
1
pH
SOM CEC
(2008 2009 )
10 (16 897 ~ 18 795 kg/hm?) (15 000 ~
16 897 kg/hm?) (13 100 ~ 15 000 kg/hm?)
o) (11 203 ~ 13 100 kg/hm®) (9 315 ~ 11 203 kg/hm®)
CART 1
( ) 9
2.2.4 CART
) ( N ) 301 Clementine 12.0
(CART)  Brieman 11984 (s)
CART
( ) 3
( ) ( )
Gini CART 3.1 CART
k(k=1,2, ,C) C 3800 CART
A Gini 6 20
c 1
1(4)=1-Y P’ 1
(4) ; v (1) 1
P, k [16]
A (K =10)
I(4) (C-1)/C
Gini

[14]

Gini CART 2
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Fig. 3 Prediction accuracy of different numbers of samples
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*z2 wmARME 82.97%
Table 2 Misclassification cost 78.85%
(performance evaluation)
(3 4)
0 0.25 0.50 0.75 1.00 3.2 CART
0.25 0 0.25 0.50 0.75
0.50 0.25 0 0.25 0.50
0.75 0.50 0.25 0 0.25
1.00 0.75 0.50 0.25 0
*3 HEEK
Table 3 Coincidence matrix
1 2 3 4 5 1 2 3 4 5
1 190 39 16 3 4 1 504 101 24 3 3
2 13 335 14 2 6 2 41 1076 32 1 20
3 8 28 83 8 24 3 14 73 210 27 54
4 2 7 10 76 18 4 0 11 13 264 43
5 1 0 2 5 99 5 0 2 4 12 275
F 4 RIIFEMH 480 92.23%
Table 4 Performance evaluation
CART CART
! 1232 1383 (86.08%) K-means
2 0.788 0.715
3 1.474 1.707 300 CART
4 1.961 1.987
4
5 1.806 1.898 5
KM 5 10
“vleans CART
6
K
3
3 50 4
300 CART 93.56% ~91.43 uS/em
80
o4 <91.43 uS/cm
03l <91.43 uS/cm <0.665 g/kg
s 2}
| >0.665 g/kg
=
*ﬁ;% 90
=
sl 4 (uSfem) (g
gl (mmolkg)  (ghke) (ko)
120 180 240 300 360 420 480 540 600 660
s (g/ke) (mg/kg)
33
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= BSE <= 91.43 [Mode: 2]
= 2% <= 0.665 [Mode: 5]
= 28 <= 20.38 [Mode: 5]
= FHE <= 12.88 [Mode: 5]
PASSF3IRE <= 77.58 [Mode: 4] => 4
PASSF3iRER > 77.58 [Mode: 5] => 5
=- H{EE = 12.88 [Mode: 3]
28 <= 0.634 [Mode: 4] => 4
2% > 0.634 [Mode: 3] = 3
= 24§ > 20.38 [Mode: 2]
HAB <=7.217 [Mode: 41 => 4
= 3% > 7.217 [Mode: 2] => 2
= 2% » 0.665 [Mode: 2]
= PAEF3TIRE <= 97.59 [Mode: 1]
= 2%, <= 0.69 [Mode: 2]
= AR <= 8.103 [Mode: 2]
BS%E <= 72,50 [Mode: 2] => 2
BE%E > 7250 [Mode:3] => 5
= B3 > 8.103 [Mode: 1] => 1
= 2%, > 0.69 [Mode: 1] = 1
= PASBFIARE > 97.59 [Mode: 2]
= £§f <= 18.61 [Mode: 3]
BE%E <= 78.29 [Mode: 2] => 2
BSE > 78.29 [Mode: 3] = 3
= 28 > 18.61 [Mode: 2]
= AR <= 7.377 [Mode: 1]
2%/ <=0.69 [Mode: 2] => 2
£/ > 0.69 [Mode:1] = 1
= FEY > 7.377 [Mode: 2] = 2
= BSE > 91.43 [Mode: 4]
- 2%, <= 0.75 [Mode: 4)
PASSF3IRE <= 93.01 [Mode: 5] => 5
= BASFXIRE > 93.01 [Mode: 4] = 4
- 28 > 0.75 [Mode: 3] = 3

B4 HHFRTMER
Fig. 4 Result of productivity grading
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Table 5 Weights of indexes

pH

0372 0.215  0.111  0.099 0.068 0.064 0.056 0.0015

17 386.7 hm’(
30 573.3 hm?(49.52%)
3 560 hm?(5.77%)

61 733.3 hm®

28.17%)

(9.39%)

(7.16%)
77.69%

12.93%
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Fig. 5 Spatial distribution of farmland productivity grading
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Assessment of Farmland Productivity with Cluster Analysis
and Classification and Regression Tree (CART)

YAN Yi-fan'?, LIU Jian-1i"", LI Xiao-peng', ZHANG Jia-bao', ZHAO Bing-zi'

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 University of Chinese Academy of Sciences,
Beijing  100049)

Abstract: In the present study, a combination of classification and regression tree (CART) and cluster analysis method was
applied in assessing the farmland productivity in Fengqiu County, Henan Province, based on county-level soil spatial and
attributive databases. The results indicated that the prediction accuracy of the proposed combination model was considerably
improved (to 93.56%) as compared to that by CART approach alone. According to the resulting grading rules, the first, second
and third grade farmland accounts for 28.167%, 49.518% and 9.389% of the total area of farmland in this county, respectively;
while the fourth and fifth grade farmland accounts for only 5.77% and 7.156% of the farmland, respectively. The higher grading
land was mainly distributed in the northwest of Fengqiu County, while the lower grading land was mainly located in the southeast
region. There was also an obvious banded decreasing trend of farmland productivity extending from the northwest to the southeast.
The results of this paper may help to analyze the spatial distribution of the middle to low-yield fields and limiting factors for
improving grain yield, and may also provide references for decision-making on regional farmland management.

Key words: Farmland productivity, Assessment, Classification and regression tree (CART), Cluster analysis, Model
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