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Fig. 1 Distribution map of black soil in Jilin Province
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Table 1 Statistical features of soil organic matter and moisture contents in soil samples

it H e /ME RKRH H{H Ji 2% ETE ¢ (s 16 Ji
Item :Z:Ei Minimum Maximum Mean Variance CV (%) Skewness Kurtosis

BHHLE SOM 124 5.596 64.99 23.57 4.989 29.96 1.68 11.48

(gkg")

/K43 Moisture 124 16.9 40.3 23.97 13.9 15.53 1.25 5.76

(%)

1.3 MODIS;E B E 1§ #YFREL

MODISHE B 75400 ~ 1 400 nmiz BIuHE, It
A36MGiEmE . K% FE250. 50011 000 m =
Pl oy BEE . 1~ 2P BE Ay #4250 m, 3~ TIEL
500 m (£2) , MODISEHE 43k 1 BLEE %5 .
b TR BE LBl b S S R AR 44 B . i MODO9
PR, N B R R R AL A S 4R
A: MODO9GHK. MODO9GQK. MODO09QI .
MODO9A1, HFMODOIGHKS ¥ #1500 m, £I
5B MODO9GQK /3 #EK 4250 m, 1524
BB MODO9Q 143 HE% 4250 mAY8dA W= i, £
T2 B, MODO9A 14 HE% K500 mi8d-H 1™
i, BT EB . ARSCMNASAN ST 220144
TR h25v04F1h26v04%45 1 14IMODO9A 158, H:
ST AL B B ) B 5 R A B[R] BAR AT

#*2 MODISKHEESR

Table 2 Information of MODIS bands

. B e || AN e &
e B ek
Wavelength Resolution Wavelength Resolution
Band Band
(nm) (m) (nm) (m)
1 620 ~ 670 250 5 1230~1250 500
2 841 ~ 876 250 6 1628~1652 500
3 459 ~ 479 500 7 2105~2155 500

4 545 ~ 565 500

1.4 MODIS;E B E & ry b 312
MNASAU; i FEMODISAL B 4 MRT
( MODIS Reprojection Tool ) , Xt H b4 & #5%
FUEER AL BE . I TMODO9A1E3%% 7™ &, © &t
AHNE B 5 50 . JUART AR ACRBE AT 4 2 47 AH
MRTH A2 5, AT DL 3 0 T A OG5

i FMODISO9A 12 C b Bl i f9 Bt , 4 2R R A 7%
RO AE, AR AR K. ITTMODIS09A 14k
PEd—E e, A E16bicBE 7. Hh 4k
b AT DATE T # i @ 8Sk Se & if . i TR
2 3 52 PR Y b 2% S I SR B ai L PR i A
MODO9A 1 LL %4 ( Scale_factor ) , #5E ZJ5 7]
15 Hh R PRI SR
1.5 EEEANER

AL G R R s, R R
TEA LR & Mg, il i Al - . AR
P R B R S E AR Z B A5 R, AT DL i A
A, S LS R AN . O T RIS A
BB AH O M fie e i B, IR By 1k 4% U B 2 IR A7 7E
FEICA, MMODISH Uk B4 B 10 FE A
SEREE, IE o T A I B 22 1R RN A5 U B 5 A HIL T
Z IR EE . FEA T T A BB, 1Bt S A
LB A e fe K (#=0.585 6) , JFH 52, 3.
4. SR BZ MIAEAE = W AR G, AH G R B0 3k
0.956 6. 0.935 4. 0.983 510.817 3, 6. 7ik
B 5 A O AR S B ARG, A OC R B0 Bk
0.339 4F10.329 2, ANidi A B A F 0 B AR 5 Y 1k
oo DR A A S AR R A, AR S A HLT A O
PEf R 1 Bt S 5
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Table 3 Semivariance model for fitting soil organic matter and moisture contents and its parameters

) PdfE EEHE Peg
i iy ¥ 2%
Nugget Sill Nugget effect
Model Range (m) RSS
Co Cy+C Cl (Cy+C)
A B FEHExponential 0.121 0.272 0.555 60 900 0.006 7
SOM 2V Linear 0.208 4 0.292 0.286 135 536 0.011 6
BRI Spherical 0.000 1 0.257 0.99 13 500 0.014 7
# T Gaussian 0.017 8 0.25 0.931 11951 0.014 3
Kar $8%0 Exponential 0.005 6 0.095 0.941 16 500 0.001 12
Moisture £t Linear 0.083 3 0.102 0.183 135 536 0.001 29
BRiSpherical 0.000 1 0.095 0.999 12 500 0.001 16
E it Gaussian 0.007 8 0.095 0.918 10 565 0.001 15

XA MU AT 23 AR, DL AR b Al o 325 A 5 R
FORT 5T DA LT S W10 R 90 . 1202 35
AR S A DL o A I, B rh ] LB B A
L AL ZALA BEE I E, Bk LE
v HLAK A (A A2 Ak e BT, A AL B I 45 2R
(95310 X A1 4E16.2 ~ 42.7 ¢ kg™, KRTFEA R /ME
(5gkg™) , M/NFRERRERME (65gke™) o K
TRBG U LSS, LR WO B, v AR A
B S5 J R M . 305 AR R 25 T 35 46 X iR 22 43 5]
4-0.010 9, 0.460 9F10.576 3,
22 EFERRENTIEGVREIE

i — e PR A A B g T i Bl S A LR 2
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Fig. 2 Mapping for prediction of spatial distribution of soil organic matter content in the black soil region
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Fig. 3 Mapping of soil organic matter content in the black soil region based on remote sensing inversion
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Fig. 4 Mapping combining geostatistics and remote sensing of soil organic matter content in the black soil region
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Prediction and Mapping of Soil Organic Matter Based on Geostatistics and
Remote Sensing Inversion

WU Caiwu' ZHANG Yuecong' XIA Jianxin®’
(1 College of Resource and Environmental Sciences, Hebei Normal University for Nationalities, Chengde, Hebei 067000, China )

(2 College of Life and Environmental Sciences, Minzu University of China, Beijing 100081, China )

Abstract Soil moisture has a significant impact on soil spectral reflectance, while it was rarely
involved in modeling for remote-sensing-inversion-based mapping of soil organic matter in the past. In order to
improve the accuracy of spatial prediction of soil organic matter, by taking into full account the characteristics
of soil sampling sites, such as spatial autocorrelation, independence and complex field environment, the
paper gathered via geostatistis soil moisture spatial distribution data in the study area, based on which in
combination of remote sensing reflectance a multivariable prediction model was built up and a soil organic
matter spatial distribution map of the black soil region in Jilin Province was plotted. Results show that in
remote—sensing mapping of soil organic matter, the involvement of soil moisture as a variable, made the
model more consistent with the field reality, and improved significantly the prediction accuracy of the
mapping, which fully reflected the variation of soil organic matter in the black soil region of Jilin Province.

Key words Geostatistics; Remote sensing inversion; Moisture; Organic matter; Predicted mapping
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