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Fig. 1 Distribution of the sampling sites
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Tab. 1 Statistical characteristics of soil properties
@k RSB ¥l e/ ME ISON[:] PrifE2E ARy AR CV)
Properties Number of samples Mean Min Max Std. Deviation  Distribution type  Var. coefficient
2R (g kg™ TN 870 0.763 0. 097 4. 262 0. 474 FEIEA 62.10
TN_A 435 0. 775 0.118 4. 262 0.502 JEIEDS 64. 77
TN B 435 0. 750 0. 097 3.299 0. 444 FEIER 59. 14
CEC(cmol « kg™1) 870 12. 855 2. 237 58. 536 6.977 YEEZS 54. 28
CEC_A 435 12.900 2.237 48.122 6. 954 XTEEAS 53.91
CEC B 435 12. 810 2. 280 58. 536 7.008 XEEZS 54.71
0.0025 -
03 X 5)(
& 0.002 X o &
o 025 Yae.l ] X XX *52§“A°°§
) = (o] 02 A AATAA
2 02 % 00015 {a°_x007R0 " 2g0RA
20 X < B o§ A A
= 015 Jp— 4 A 8070 80 »
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Fig. 2 Semivariogram of CEC (a) and TN (b) of the three datasets
K2 TREFIELERSH
Tab. 2 Parameters of the variogram model
LAl PGS e AR Heg gy 2% ST 2% Heg: 740 Gk TRE R AL
Sampling Dataset Model Range(m) Nugget Part Sill  Co/(Co+O) (%) RSS R?
BB A Eisp i 9 690 0.062 0.211 22. 84 0. 004 0. 849
H—K A ¥R B4 59 160 0.108 0. 298 26. 68 0.016 0. 829
B g Fe ¥k 36 600 0. 094 0. 279 25.21 0.015 0. 842
IR A ¥R Fe i 71 610 0. 083 0.188 30. 44 0.029 0. 822
B i Eicr 4 69 900 0. 0757 0.1852 29.01 0.017 0. 835
FE=IW A ¥rieds Fe ¥k 88 200 0.078 0.1822 29. 98 0.012 0. 834
B i 4k EiE 4 31 020 0.0788 0.2118 27.12 0.027 0. 826
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Tab. 3 Statistical characteristics of continuous relative difference between A and B dataset in map-making

BEALAAE Ja i /ME IS INIEN M FrifE 22 AR RECOD
Sampling Properties Method Min Max Mean Std. Deviation Var. coefficient
B CEC Kriging 0 1. 851 0. 188 0. 164 87. 23
IDW 0 5. 457 0. 175 0. 225 128. 57
L) AR 0 7.165 0. 462 0. 673 145. 67
TN IDW 0 5.321 0. 185 0. 192 103. 78
DL AT 0 6. 937 0. 445 0. 523 117. 52
) CEC Kriging 0 1.176 0.186 0.158 84. 95
IDW 0 5. 509 0. 188 0. 239 127.13
DL AR 0 6.777 0. 445 0. 596 133.93
TN IDW 0 5. 206 0.193 0. 200 103. 63
LS AR 0 6. 459 0. 560 0. 681 121. 61
FH=IK CEC Kriging 0 1. 458 0.177 0.143 80. 79
IDW 0 5. 044 0. 220 0. 262 119. 09
L) AR 0 7.165 0. 506 0.721 142. 49
TN IDW 0 5. 523 0. 217 0. 236 108. 76
DL AT 0 7.150 0.514 0.596 115. 95

x4 ABHEEHELERERERHHER(%)
Tab.4 Area proportion (%) of map-making difference

levels between A and B dataset

L OEBR CEC TN
BEMLAMEE — - -
%4 Kriging 1IDW  DUEA R IDW LS

Ik <0.1 34.96 36. 48 20. 30 37.59 10.48

0.1~0.2 28.24  29.31 12.44 27.32 14.02
0.2~0.3 17.77 16.02 13. 04 16.07 14.79
>0.3 19.03 18.19 54.21 19.02  60.72
<0.1 35.51 37.98 22.75 37.16 18.13
0.1~0.2 27.95  29.67 14. 63 27.05 15.16
0.2~0.3 17.34  16.10 12. 05 16.38 10.12
>0.3 19.20 16.25 50. 56 19.41 56.59
<0.1 36.91 37.25 17. 38 32.89 12.45
0.1~0.2 30.20  30.55 17. 06 26.84 19.27
0.2~0.3 18.07  16.00 15.58 19.14 10. 40
>0.3 14.82 16.20 49. 98 21.13 57.88

AB s SR 2 A8 HL S R B 45 R (R 5) 3R
M, Kriging J kM IDW 0085 BE 2308, A [ dh A 7
ZT EATRRE BEAE X R NA 28 A DA ST A
KA HA 8¢ Kriging B IDW 3G (H 3 Fhor i
i R 30 38 3 I M A i 3 FH G It LA Kriging . IDW
PSR AR E S = S N A 1158 &/ TR B
TEE A o RECE » IDW 3L A9AS B4 Kriging J7
T AN RS E D AT RS B A 9 1 A E M A
%o 3 UHIAEIE I 6 R AR AT 38 B ARAIE Y AH G
ZRBONE - 2 Kriging 34 0.512—0. 579, IDW
oM 0.49—0. 587, LIS AR A 0. 305 —0. 445;
AR R BT 4. 17,6, 86 %6 F1 16.79% . $%4H
XRZEFONGETT (R 6.3 7), Kriging % IDW 7
BARIRZZGN N 3 A1 ) s B g 22 1 DL s AT
3 PP NG A e 4t R A I R — R R TR AR
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Tab. 5 Cross-validation of the predicted precision
ARER RS BRERER SR
BERAERIEAR A SRRl A

BEOLAIEE bR JTik

RMSE R  RMSE R
%—W CEC  Kriging 5.666 0.579** 5.832 0.563" "
IDW  5.771 0.576** 6.050 0.532**
PISART 8.143 0.322* % 7.194 0.429**
TN IDW  0.044 0.516** 0.040 0.515**
PIAATE  0.059 0.406* % 0.058 0.333%*
%W CEC Kriging 6.01 0.538** 5.782 0.543**
IDW 5.458 0.587** 5.614 0.545"*
PLAARE 7,327 0.412 7.263 0.323*"
TN IDW 0.035 0.706** 0.030 0.761*"
PIARE  0.057 0.360% % 0.053 0.309%*
/=W CEC Kriging 5.382 0.547** 5.535 0.512**
IDW 5.803 0.512** 6.667 0.49**
PISARIE 7.842 0.305% % 7.366 0.445* *
TN IDW 0.041 0.492** 0.044 0.488"
PLEARIT 0.063 0.343**  0.057 0.326**

% = MRUE A, P<<0. 01

R6 ZEHWIFF ARBEEEMNREEERD TR
Tab. 6 Sampling sites at different relative error levels of

the A dataset after cross-validation

BERLIMAE  f8ER ik <0.1

0.1~0.2 0.2~0.3 >0.3

%% CEC  Kriging 91 81 69 194
IDW 87 90 79 179

PLEfCE 73 68 60 234

TN  IDW 94 89 75 177
PLEAmE 67 62 61 245

%W CEC Kriging 83 90 61 201
IDW 81 93 84 177

PLEAm 76 59 59 241

TN  IDW 90 101 58 186
PLEAm 76 69 53 237

=W CEC Kriging 87 89 59 200
IDW 79 96 69 191

PLaAtm 83 65 48 239

TN  IDW 99 96 66 174
PLgftm 58 69 51 257

SR MINT 2E KT L Kriging ¥ 945 R E fae .2

AR HAT B — YA 1 P12 SR K 2 AT e e
®7 XERIEEBYRERNREZERSHHERY
Tab.7 Sampling sites at different relative error levels of

the B dataset after cross-validation

FEALIMEE  $8F5R ViR <0.1 0.1~0.2 0.2~0.3 =>0.3

#—W  CEC Kriging 89 76 70 200
IDW 96 78 64 197

Pl 75 65 53 242

TN IDW 87 97 64 187
Pigsm 73 77 51 233

%W CEC  Kriging 81 75 73 206
IDW 99 79 71 186

DI R 66 66 55 248

TN IDW 91 93 72 179

g i 76 57 71 231

%=y CEC Kriging 87 79 67 202
IDW 91 80 69 195

Plsfm 71 71 57 236

TN IDW 94 89 65 187
Peifm 73 72 68 222

PA_E 73 i 2 WD il I 445 8 190 G P 0 8 4 I
WEAT I 2 o SCA BT X331 it EL AN [ D59 AN TRl il
R B AR(EUR BE - L2518 A i A JH B0 S A T
MELL 2l RS AE T A A7 . st B2 1)
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Fig. 3 Distribution of differences levels in soil property map-making results by different mapping methods
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Tab.8 Sampling sites belonging to various difference levels

of map-making results of the A dataset

FEMLAEE  $5F5R Jik <0.1 0.3—0.2 0.2—0.3 >0.3

#—W CEC Kriging 155 129 73 78
IDW 90 87 82 176

DL AR 79 61 51 244

TN IDW 96 91 71 177

PLR AR 57 73 55 250

%W CEC  Kriging 153 122 75 85
IDW 89 87 81 178

DL AR 82 59 57 237

TN IDW 104 80 70 181

LA AR 63 68 51 253

=W CEC Kriging 156 113 84 82
IDW 79 80 62 214

Plaifim 79 63 61 232

TN IDW 103 93 67 172
Pl 60 66 51 258

PRI AR 22 557t J5E A v (L DXAR X 23 185 10 LA A,
PRI il PRI A5 SR ANRRRE & 22 St JEE A e 114 ] BREAT R 4
L SRR A o il 1 45 SR AR P 52 ) S I Bl
G AR AL ARy S . IX - S S g R A S P R )
. Kriging 753 il 18] 45 S 9 AR 1k 32 4 5 20 A
A% JRI R IR B A5 i P A 7 3 » JC R DL R AT
SRR B B LR W . 8RR
R A A ] R 5 R A A SR ) 2 [ B A L BV
Xob T TAD A S PR A it A e S i A o] P AR 0 A 0o
] LA SR AL 7™ AR WIS . TR RS T () AR S P 4
R 3 I Pk 32855 B A e BE R BILYE (9 R i
T Jr 872 S5 SR Ml X 7 384 0 SR A 2 o AR ol 12
S5 W SRR A
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Analysis and Comparison in Stabilities and Related Influence Factors for
Several Common Methods Used in Soil Property Mapping

QI Li', ZHAO Yanfeng', WU Zhenfu' and ZHANG Luwei!

(School of Environment and Water conservancy , Institute of Natural Resource and Eco-Environment ,

Zhengzhou University , Zhengzhou 450001, China)

Abstract; Total 870 soil samples were collected from the north of Henan Province over a 27 955 km”area.
Two subgroups with 435 samples were respectively used in soil property map-making, i. e. the content of
exchangeable cations (CEC) and the total nitrogen (‘TN). The difference of map-making results between
two subgroups was calculated. The stability among Kriging method, inverse distance weight method
(IDW) and polygon value represented by point value method (PRP) were compared and its” influencing
factors were discussed. The results showed that: (i) RMSE(Root Mean Square Error)and R (correlation
coefficient) between measured data and predicted data could not represent the stability of map-making,
namely, the returning probability of the spatial pattern of soil properties. And the result was differential
in precision validation when using different ways. (ii) The stability of Kriging and IDW were significantly
superior to the PRP. The area with relative difference lower than 0. 3 didn't achieved 20% of the total area
in Kriging and IDW mapping methods, but it achieved 51. 57% in PRP mapping method. The area with a
high difference level was scattered in the difference map when using the former two methods, but it was
centralized and showed by big polygons when using PRP. (iii) The stability of soil property map-making
results was disturbed by both sample distribution and high variability of soils in local area. Sample distri-
bution was much important in keeping stability in Kriging method than that in IDW and PRP methods. In

the two latter ways high variability among data values showed much impressive effects.
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