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[15-20]
3
HA 3/ (High Accuracy Surface Model, HA M)
DEM
[21-23] | [24]
, ( <oil Organic M atter,
M ) , HA M
1
1.1
(1979—1994 ) )
1.2
: ( )
: ( )
[ 1(a) (0] 1: 400 ( ) 1:100
( = wwv. isric. nl)
; 90 m DEM ( htp:  csi. cgiar. org)
( ) : [
1(d) ] 1954B eijing
, 5374
( 2
1.3
Jenny
[26] ( ) [11,26-27]
, 1971—2000 671
, (Temperature, T)

(Precipitation, P) (Relative humidity, RH) (Duration of sunshine,DS)



8 : 1387

C | AN L
() P A ‘ WAEs TN
Jniy . T o N TR
» . : Y
- ! | —N
MIEH Ui #
. ; |
L
DA |0 Ep 6P A (3 B A J J vl
y S ' SR
NI 5 18 ©H L S00m I 1 118 A B T
L Y T R Sy
sxl 14 |
mEw L)
LR .
12 L
( %
‘ ,
) <
\
4 /
\ [ mms
d ""l!r_-.; =
WA | men ¥ P ; A LENEOR

0 10km \-‘—\./ s REH \ . e AT B

P 1 Y e i 0 s

Fig 1  An example for process of spatial positioning of a typical soil profile

(a) L IRATHUREE BE 2T 5 W) 43 g (b)) $5iE 2157 ) 43 i

N
w ) :
e,
L‘;,':-’.: bt e
{_ rg - <
5 . ~
x
." .
- -

\,'. Al T f-
. SR - 3SOPRE AR

0 500km 0 S00km
[ SE—— ] | : —_

B2 4[H5 374 4~ 08U b IR0 WP F A 0 )

Fig. 2 Map of the 5374 typical soil profiles in China( no data from Taiwan Province )

(Solar radiation, SR) 1 km [ 3(a) (o] 1 kn DEM
. ArcGI®. 2 (Slope, S) (Catchment area, CA) (Topographic
index, TI, TI=In (CA/S)), : [ 3() ()]
, (NDV1)

b © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1388 25
1992-04 1993-03 36 1kmAVHRR http:
edc2. usggs gov/1KM /1kmhomepage. php) , 36 1 km
NDVI[  3()) ], [0,200]
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minll zu"™* - q'll
{ n+1 i (1)
stcu"™ =d
Cc d ,Zu"t
1.4.3
1.4.4
ArcGIO. 2 5 374 15024
350 ( 2); ;
: SPSS14. 0
: 12 ,  ArcGI®.2
; 5 ,
, HA 9/
ArcGIS , MATLAB
HA 3/ , ArcGIS Grid
5 024 A, ArcGI0. 2 Create Substes
A 50% 2512 B,
1.5
. 350
(MAE) (MRE) :
[
MAE = r]Z|zi Z | (2)
1l 1Z -1z .
MRE == Z 7 x 100% (3)
‘7 . Z n . MAE MRE ,
2
2.1
5 024 , (20 an)
30.22¢g kg'( 1) 678.90 g- kg *,
: 0.20 g- kg *,

(Coefficient of V ariation, Cv)
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1 Cv<10% ; Cv 10% 100% ; Cv>
100% . 1 :
134.58%, )
: ( 1
1 (g kg')
Table 1 Descriptive statistic of tp®il SOM (unit g kg !)
1%
0.20 678. 90 30. 22 40. 67 134.58 6.00 56. 05
A 5024
-1.61 6.52 2.98 0.88 29.57 0.12 0.94
B 5512 0.30 678. 90 30. 52 42.70 139.90 6.44 63. 56
-1.20 6.52 2.98 0.89 29. 82 0.16 0.85
‘A 5 024 B 2512
, , 30.52g kg'
5.32%, 139. 90%, ,
( 2) :
108.70 g kg, ; , 63.89 g kg
, 9.08¢9 kg' 11.51¢g kg’
: 6 : :
11
2 (g kg'")
Table2 Desriptive statistic of poil SOM in each il order (unit g- kg *)
1%
457 4.50 528. 30 50.70 59. 30 116. 97 3.48 17.84
507 2.40 227. 60 29.19 32.22 110. 40 2.90 10.70
363 2.30 212.80 25. 82 25.12 97.29 3.21 14. 66
94 1.50 38.00 11.51 6. 86 59. 60 1.56 3.13
68 1.30 26. 20 9.08 5.32 58. 58 0.93 0.74
720 0.20 269. 10 21.78 25.20 115. 67 3.79 21.71
836 0.82 282.10 22.52 30. 07 133.53 4.09 21.30
109 0.80 678.90 108.70 148. 25 136. 39 1.88 3.03
159 1.10 79.70 13.63 11. 26 82.61 2.22 7.37
1046 1.97 305. 20 27.59 16. 69 60. 49 5.64 76.92
132 2.00 343.30 63. 89 65. 61 102. 69 1.85 3.70
533 0.72 144. 30 31.83 21.53 67.64 1.72 3.99
2.2
( 3 4, ,
, 0.931 0. 945
0.560 0.467,
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8
[14]
3
Table 3 Paranetersof theoretical samivariogran model of SOM under different sampling densities
Co C+Cy  GColCy +C /km R?
A 700. 00 1 250. 00 0. 560 500. 00 0.931
700. 00 1 500. 00 0. 467 500. 00 0. 945
1400 i
_ q0®® 1583 L] X
0000 ,° 0'0'..0
1050 | >
- st
= =
5 5
) no g 791
ok ok
= ®
350 396 |
(a) ARRIR (b) BELHEIR
0 . . - i 0 a —=. . .
0 250 500 750 1000 0 250 500 750 1000
EKh/km $Kh/km
4
Fig 4 Samivariogran map of SOM under different sanpling densities
2.3
[26]
A
( 4,
(p<0.05) (p<0.01) :
, -0.463 - 0.281;
, 0.381 0. 396,
( 4):

(p<0.05),

3

5)
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12
6 7 6 5024
7 2 512
, 20%
88%'* 6 : : 1
0.2 0.5 ,
0. 366, 0.535 ,
, 0. 347, 0.019 ,
, , HA M
6 A
Table 6 Regression models and their parameters for each il order in database A
R? p

In(SOM) =5.603 981 +0.000 494 DEM - 0.021 216 S +0. 072 376 CA - 0. 130 889

TI-0.077 648 T - 0.000 304 SR - 0.000 006 DP 0.512 0- 000

In(SOM) =0. 640 842 +0.000 232 DEM +0.019 249 S - 0. 005 320 TI - 0.075 373

. 42 .
T +0.000 194 P +0. 025 280 RH +0. 000 196 SR +0.000 037 DP 0. 426 0- 000

In(SOM) =1.261645 - 0.000 046 DEM +0.066 465 S- 0.176 252 T - 0.001 411 P

+0. 052 320 RH 0.535 0. 000

In(SOM) =5.842 880 - 0.138 641 T +0.000 777 RH - 0.000 562 SR +0.005 018
NDVI

0. 252 0. 000

In(SOM) =1.640 955 - 0.088 651 T +0.011 407 RH - 0. 000 630 DS +0.019 126

NDVI+0.000 127 DP 0. 248 0. 003

In(SOM) =0.098 677 - 0.001 088 S +0.125 925 CA - 0.163 178 TI- 0.082 045 T

+0.000 803 P +0.029 189 RH - 0. 000 419 DS +0. 000 243 SR +0. 004 799 NDV | 0- 365 0- 000

In(SOM) =4.269 508 +0.000 053 DBV +0.080 643 S - 0.010 018 CA +0. 002 986

TI-0.117 738 T +0. 000 664 P +0. 006 726 RH - 0. 000 504 DS 0. 440 0.000

In(SOM) =0.000 377 DEM - 6.147 265 - 0.012 427 S- 0.101 128 T +0. 127 630
RH +0.000 885 DS

0.520 0. 000

In(SOM) =0.970 231 +0.000 017 DBM +0.013 222 S +0. 022 611 CA - 0. 017 800

T1+0.024 574 T +0.000 160 P +0. 000 483 DS - 0.000 12 SR +0. 002 551 NDV | 0.021 0.954

In(SOM) =2.176 376 +0.000 132 DBV +0.008 773 S +0. 000 946 CA - 0. 000 150
Tl - 0.045 887 T +0.000 477 P +0.011 931 RH - 0. 000 330 DS +0. 000 123 SR + 0.271 0. 000
0.002 035 NDV1I - 0.000 016 DP

In(OM) =4.119 678 - 0.000 102DEM - 0. 064 619 CA +0. 052 758 TI +0. 028 626

0. 482 0. 000
T- 0.000 287 P +0.021 087 RH - 0.001 268 DS +0. 000 082 SR +0.018 435 NDV

In(SOM) =1.237 276 +0.000 273 DEM +0. 015 388 S +0. 087 280 CA - 0. 122 353

.322 .
T1+0.005 753 T - 0.000 558 DS +0. 021 021 NDV1 +0. 000 014 DP 0-3 0- 000
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7 B
Table 7 Regression models and their parameters for each il order in database B
R? p
IN(SOM) =6.134 420 +0. 000 486 DEM - 0.008 475 S - 0. 046 453 Tl - 0. 076 987 0.437 0.000
T- 0.000 391 SR - 0.000 218 DP ' ’
IN(SOM) =1.670 036 +0.000 284 DEM +0.022 386 S - 0. 000 699 TI - 0. 074 768 0.478 0.000
T- 0.000 243 P +0. 018 825 RH +0. 000 105 SR ' ’
IN(SOM) = - 0.004 580 +0.000 005DEM +0.063 754 S - 0. 176 976 T - 0. 001 350 0.551 0.000
P +0. 051 326 RH +0. 009 894 NDV ' ’
IN(SOM) = - 4.194 696 +0. 010 399 RH +0. 000 030 SR +0. 047 904 NDV | 0.204 0.019
IN(SOM) =1.564 144 +0.169 223 S +0. 021 658 RH - 0.000 294 DS 0.231 0.037
IN(SOM) = - 1.372 440 +0. 044 817 S- 0.009 797 Tl - 0. 098 512 T +0. 000 836 P 30 0.000
+0. 040 263 RH - 0. 000 454 DS +0. 000 350 SR +0. 007 343 NDV| z ’
IN(SOM ) =6. 769 252 +0.000 289 DEM +0. 104 942 S - 0. 003 617 Tl - 0. 077 343 OTiE 0.000
T- 0.000 670 SR
=-8. +0. +0. - 0. +0.
In(SOM) 8.543 350 +0. 000 211 DEM +0. 062 686 S - 0. 112 544 T +0. 140 256 0.535 0.000
RH +0.001 609 DS
IN(SOM) =2.076 483 - 0.000 095 DEM +0. 111 342 S +0.008 176 TI +0. 000 758 0.030 0.678
RH
IN(SOM) =2.640 654 +0. 014 003 S +0. 004 664 CA - 0.005 102 TI - 0. 055 008 T 0. 264 0.000
+0. 000 450 P +0. 009 276 RH - 0. 000 536 DS +0. 000 255 SR ' ’
In(SOM) =6.539 317 +0. 027 414 S - 0. 070 325 CA +0. 088 174 TI +0. 006 733 RH 0. 455 0.000
- 0.001 370 DS - 0. 000 159 SR +0. 012 862 NDV | ' ’
IN(SOM) =2.031 376 +0.000 224 DEM +0.032 316 S - 0. 015 169 Tl - 0. 017 127
n(som) 0.225  0.000

T +0.010 832 NDVI - 0.000 059 DP

2.4

HA 3 , 2 2
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Fig 5 Soatial distribution of top=il SOM in China based on different methods
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; [ 5(b) (d] ,
HA M ,
2.4.2
350 ( 8),
17.22 g kg ', HA 9V 15.61 g- kg ',
1.61 g kg' HA 3 MRE  56.59%,
20. 84% 350
HA 3/ 50% 64.57%,
52. 28%; (MRE >100%) , HA 3/ 35 ,
78 1
8
Table8 Ermor analysis for gatial smulation of tpil SOM based on different methods
/
( MAkE/_l) MRE/% ,, 10%  30%  40%  50%  60%  80% .
g9 10% 3006 40% 50% 0%  80% 10006  L00%
A HA 9/ 15. 61 56. 59 50 105 a 30 28 29 32 35
OK 17.22 77.43 42 76 34 31 32 37 20 78
5 HA 9/ 15.75 57.76 49 9% 40 36 36 30 27 36
OK 17.88 81.25 40 68 32 38 34 39 22 77
MAE ,MRE
) ) HA 31
0.14 g- kg ' 1.07%;
0.66 g kg 3.82% , 2512 5 024
HA M
3

HA 3 )

[29]
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Study on M ethod for Spatial Smulation of Topsoil SOM at
National Scale n Chna

L I1Qi-quan” >, YUE Tian-xiang, FAN Zemengd , DU Zheng-pind
(1 Ingtitute of Geographic Sciences and Natural Resources Research, CA S, Beijing 100101, Ching
2 Graduate University of Chinese A cademy of Sciences, Beijing 100049, China)

Abstract: Given the importance of il organic carbon (S0C) asapool in the global carbon cycle
and an indicator for il quality, there exitsa need o simulate this il property at large scale (re-
gional or national). However, fav researches focus on smulating atial distribution of SOC at
national scale in China by using model and samples In this pgper, based on 5374 typical il
profiles collected during the second national il survey period (1979 - 1994) , correlation be-
tveen top il organic matter content (20 an) and 11 enviormental factorswere analyzed, satial
distribution of top il organic matter (SOM ) at national scale in China was smulated with the
combination of multiple regression model and HA 31 model, and prediction error of this method
was discused, in order o provide a nav method for gatial smulation of il organic carbon Re-
allts indicated that, mean ab®lute error and mean relative error of the predicted value for 350
validation pointswere 15. 61g- kg ‘and 56 59%; compared with ordinary Krigingmethod, the
wo errorswere reduced by 1. 61g- kg ' and 20. 84% regpectively Besides, smulation result for
Northwest China and Tawan Province, where the density of sample pointswasmuch snaller and
even no samples distributed, wasmuch closer o the actual situation W hen the sanpleswere cut
by half, the wo erorswere only increased by 0.14 g- kg “and 1.07% repectively Conse-
quently, themethod in thispgper can be used as a relatively effective method for smulating pa-
tial distribution of SOM at national scale, and attaining higher levels of precision largely depend
on making the model explain much more atial variability of SOM aswell as increasing the nun-
ber of sampling sites used o establish the model

Key words HA 3 method; il organic matter; national scale; sampling density; atial smu-
lation



