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1978 (CEC)
(1 ~0.05 mm) (0.05 ~ 0.001 mm) 50% ~ 80%
(<0.001 mm) CEC
1.2
CEC
— x/N*100% (1)
Y N [16-17]
(18]
IBM Statistics SPSS 20.0
R2
2 [19]
2.1
4 (G
( ) pH
(SOM) (TN) (TP) (TK) CaCO;
80% 15% CaCoO;
TP TK CaCoO;
( )
(AP)
(AK) 50% ~ 80%
(AN)
CaCO;
1 BEF AT ELETIEEMESNTEE
Table 1 Integrity of soil property information in National Second Soil Survey
1 >80% ( ) (SOM) (TN) (TP) (TK) pH
2 50% ~ 80% (AP) (AK) (CEC)
3 20% ~ 50% (AN)
4 <20% (BD) (Feq) (Fe) CaCOs
2.2
SOM
[20-24] [25-26] [27-28] ( 2
[29]
[30-31] 2.3
(6] AN AP AK
SPSS

http://soils.issas.ac.cn



1038

51

%2 TRLTEXRBEMBEREEHHREIHDY
Table 2 Optimal PTFs of BD for different types of soils

InBD = 0.373-0.0028SOM
InBD = 0.407-0.019SOM+0.028(InSOM)*+0.001clay
BD =0.186%1.541/[1.541SOM+0.186(1-SOM)]
InBD = 0.277-0.0019depth
InBD = 0.407-0.0069SOM
InBD = 0.215-0.0025SOM+0.0017depth
InBD = 0.341-0.054SOM+0.0006depth
InBD = 0.283-0.0039SOM—0.040TN+0.0022depth
BD =0.197x1.506/[1.506SOM+0.197(1-SOM)]
BD =0.156%1.538/[1.538SOM+0.156(1-SOM)]
BD = 0.154%1.529/[1.529SOM+0.154(1-SOM)]
InBD = 0.436-0.0103SOM+0.0006depth
InBD = 0.4345-0.0356SOM"°~0.0007SOM—-0.0215TN+0.0001Clay

BD (g/cm®) SOM glg g/kg) clay
(%) depth (cm)
321 SPSS
( 3 [33-34] CEC
AN (R?
0.754) AP AK CEC
AK AP 4
*3 TEFRYFSHEREERLY
Table 3 Optimal PTFs of soil available nutrients
AN R
2241 AN = 55.52+62.90TN-5.92pH 0.754
2.4 CEC 3 896 AP = 1.534+10.25TP 0.360
4115 AK=-17.44+1.01TK+ 12.85pH-0.45sand—-17.44 0.119
CEC AN (mg/kg) AP (mg/kg) AK
(mg/kg) sand (%) TN (g/kg) TP (g/kg)
CEC TK (g/kg)
£4 FELELBEGEM CEC HIEEH
Table 4 Optimal PTFs of CECs for different types of soils
CEC R?
14 CEC = 15.392+0.214SOM 0.915
880 ( ) CEC = 5.204+0.23clay+0.164SOM 0.236
94 ( ) CEC = 1.815+0.42clay 0.538
32 CEC =5.306+0.127SOM+0.005TK 0.467
150 CEC =45.32+0.295SOM—4.22pH 0.151
155 CEC = 1.257+0.283TK+0.18clay+0.06sand 0.439
89 CEC = 55.93+0.073SOM-5.14pH 0.699
550 CEC = 27.15+0.221SOM+0.22clay-2.26pH 0.477
60 CEC = 15.93+2.76 TP-0.14slit 0.267
620 CEC =9.89+0.27clay+1.72TN 0.256
1741 CEC = 6.96+3.22TN+0.26clay 0.344
440 CEC = 3.574+0.40clay+0.181SOM 0.528
74 CEC = 35.66+14.49TN-0.38slit 0.723
CEC (cmol’kg) SOM (g/kg) clay (%) slit (%) sand (%) TN (g/kg)
TK (g/kg)
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CEC (R*> 0.669)
CEC (R*>
0.528) CEC
CEC
CEC
CEC
2.5
[35]
[11] _ _
(DCB) (Feq)
Fed
Fed
Feq 95
Fe, Feq
Fed
Fz5 TESAHMSRERRL
Table 5 Optimal PTFs of soil Feq
Fey R’
152 Feq=0.870Fe—0.893TK+1.20 0.790
32 Feq=0.793Fe+0.525TK~18.01 0.875
90 Feq = 0.676Fe+0.026¢clay—11.13 0.683
113 Feq = 0.665Fe~7.06pH+26.46 0.621
55 Feq = 0.464Fe+0.27clay—4.64 0.365
474 Feq = 0.692Fe—0.348TK-2.64pH+13.09 0.660
clay (%) Fe, (g’kg) TK (g/kg)

pH SOM TN TP

TK
1~3 3]
AK AP
Fed CaCO:;
CEC Feq
4
( ) pH SOM TN
TP TK
AP AK CEC
AN
AN
CEC
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Missing Data Imputation Approach for Soil Database Based on
Pedotransfer Functions

HAN Guangzhong', YANG Yinhua®, WU Bin?, LI Shanquan®”

(1 College of Geography and Resources Science, Neijiang Normal University, Neijiang, Sichuan 641112, China;
2 Dongxing Meteorological Bureau, Neijiang, Sichuan 641100, China; 3 College of Resources and Environment,
Xingtai University, Xingtai, Hebei 054001, China)

Abstract: Data missing is a common problem in soil survey and related researches. When this problem proposed, the
common solution in most studies was to neglect it or remove records that have missing data due to the lack of the understanding
of the importance of data missing. Obviously, this solution could not to satisty the needs of practical studies. The application of
pedotransfer functions (PTFs) provides a broad prospect for the interpolation of missing data of soil database in a simple, rapid
and batch processing way. At present, few studies were carried to analyze or interpolate the missing data of soil database in China.
More importantly, the method to interpolate the missing data of soil database needs to be standardized. In this study, the
characteristics of missing data in Chinese Soil Database from the Second National Soil Survey were analyzed, and the
interpolations of serious missing date of soil properties were tried in order to provide knowledge for future researches. Results
showed, the data of soil texture (sand, silt and clay contents), pH, organic matter, total nitrogen, total phosphorus and total
potassium were most complete for they are the basic survey factors in soil survey. The data of available phosphorus, available
potassium and cation exchange capacity had a certain miss. The data of alkaline nitrogen, bulk density and iron oxides were
missed seriously. Considering that the stability of prediction model is essential, so soil properties with complete data would be
used with top priority in the interpolation of data missing. The existing Chinese Soil Database is in short of spatial attribution data,
so it is better to use regression model than use spatial interpolation in the interpolation of missing data of soil database. In this
study, PTFs from regression analysis could meet the requirement of data interpolation of bulk density, alkaline nitrogen and
partial cation exchange capacity. Besides, some soil properties such as available potassium could be time limited, so the historical
background of data sources should be considered in the application of PTFs.

Key words: Soil database; Data missing; Pedotransfer functions; Data imputation
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