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1), BUFEEE A 0~20 cm, 7830 m x 30 mMI#% A
KT AR A BRI LAREA T A ]
S {ARKT, i 2mmiif, SR A RS AL —
Fea ke HHea PR S & . IR KRE
PLB & i <15 g kg IFEAREC 254, 15~20 g kg™
FIREARECRH 201, 20 ~ 25 g kg HIREAR SR 54,
1.3 EREKEEMAIE

TEJE MR 20084E4 H 16 H 4445 119, 17
5 R301% Landsat5 TR M TME B L, SH
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1.4 HiEAE

K FASPSSEL T X 22 6 TR TMA AR 45 I B DN
( Digital Number, DN) {H5KJZ - EAYLE & &
PEATH R PEGE VT 3 B R0 I8 oA, X e D B
RIZE LA PSS AT ZIoAR LA 1M1 05 2 A AR
BESrHT

2 45 R

2.1 EREGESREEIEIREENKAR
T AT 5T X IR TS AR 0 74 B B e B, I
FTMS e (1124 ) , TM7RZ (704 ) , TM2
/N (23%%) ; PRMEZETMS e, TM7TIRZ (%
1) o BRI G0 25 Fbr i 22 3% Wk B i) s iRe
K, RtiEZRERE, FEEFEE.
XA BEDNAE HEAT o AT (R2) , H—

Rl TMEEZKERDNEMSEITER

Table 1 Statistics of DN values of various bands of the TM images
Ve b /ME IRRH H{H SN PR 2
Band Min Max Mean Median SD
™1 78 106 90.3 90 8.7
T™2 34 57 42.9 42 6.3
T™3 29 74 49.6 48 13.1
T™4 42 89 71.1 71 12.2
™S5 63 175 112.1 112 25.8
T™6 134 163 146.7 146 7.7
™7 16 86 59.8 64 20.2
F2 TMEGEERBEDNEMER S S
Table 2 Principal components analysis of DN values of various bands of the the TM images
F oy EER AR
Principal e (o) Eigenvector
Variance
component ™1 T™2 ™3 T™M4 TMS T™6 ™7
1 71.450 0.431 0.426 0.436 0.054 0.414 0.384 0.346
2 15.530 0.087 0.148 0.006 0.918 0.068 -0.249 -0.247
3 7.152 -0.199 -0.290 -0.221 0.364 -0.208 0.290 0.753
4 3.358 -0.005 0.112 -0.052 0.106 -0.420 0.776 -0.440
5 1.810 -0.477 -0.092 -0.282 0.041 0.752 0.296 -0.171
6 0.450 0.427 -0.826 0.241 0.067 0.169 0.125 -0.168
7 0.252 -0.597 -0.092 0.788 0.066 -0.098 -0.010 -0.017
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F G E B ETMAR B E B = 71.45%, H
FRPEBETMT . TM2, TM3FITMS Y ERAE ) H 5
VLA ZE — R4 T™ML, TM2, TM3MITMS DN{H
kR K, EENEREBEERE, TM6. TMTIK
Z, TMAEEIfE B AR,

3T IEH, TM1I5TM3 DNAE KA E &
e (r=0.976, p<0.05) ; HRKHTM15TM2

Z ] (r=0. 958, p<0.05) , FHIXLLY BEDNAY
ZIIUARE % AT ORI BE (TM1 ~ TM3)
Z 1) B He 5 BETMS DNAR 22 18] B AR S PE o 4 Kk
TM4 ., TM6FITM7 DNAEA & KA ek, X F
AHOCE R . B Z A TU AR I Dk B, A O
BE T B LB o 000 A R PR A Y O B
HAE.

R3 TMEGRKEDNERHEXRY

Table 3 Correlation coefficient between DN values of the various bands of the TM images

TM1 T™2 T™M4 T™MS5 T™M6
T™2 0.958*
TM3 0.976%* 0.957*
T™M4 0.166 0.211 0.083*
TM5 0.880* 0.900* 0.906* 0.137
T™6 0.759* 0.750%* 0.785%* -0.070 0.699*
™7 0.657 0.584 0.680 -0.027 0.647 0.753*

* p<0.05

22 ERFBESREELGNRESENEAES

M5 EWIE

1 G LT R M S g s O A7 e R
LMK R, WR)E LA LT & RN B S
E5TM# AR W B DN S AT A0 o #r o S5 3R
W, RZTHEAVE S EMNBESTML, TM5
FIDNMH 2 W E AAHSCE R, 5 HAB B BEDN{E /Y
MM AR E . HTTM1I5TM2., TM3 DN
MRMERK, BIRITIRKZ, HTMLEE S5 AL
JEDNAEAH C K, Wk, ARSCEETMIFITMS
MIDNAE 5 2 2 + A WL & & 2047 mLE 4347, AR
PEEAE T as 5, T A LA BE P
PEBLAY, TM1AITMS 73 5 28 i Be TM1FITMS5 B DN

Ho FIHLOO-CVAZ S UE 3 1153 U fi 1 5 784 11
LAY HFRIRE, SRMEFAT R, HEHRIRE
ATRVE M, B SRR G RO e, O R
.

SOM=9.4841-1672.88x (TM1) '+
105.3524x (TM5) '+80932.51 x (TM1) -
7327.99 x (TM5) [ IH ) FEAR*=0.9032 .
F=3.955. p<0.05.  J5 i B AR A Fr 15 07 &
TE 545 3 0F X L E A7 R B 0k, 1812 s S
{H 5 1000 A 8] 47 76 AR R 0.97 84 1 21 56 &
(R?=0.9272) , W [nl T J7 72 R 4 4o 1 750000 A 52
DX 35k 26 2 - A AL B 119 2 [R) A3 A R

R4 RERBRIMFIRIRE

Table 4 Candidate model and mean square error

15 LA 7Y

Candidate model

KRz

Mean square error

SOM=a+b x TM1+c¢ x TM5

SOM=a+b x TM1+C x (TM1) *+D x TM2+E x (TM5) *
SOM=a+b x (TM1) "'+Cx (TM1) 2+Dx (TM5) "+Ex (TM5)

SOM=a+b x log (TM1) +c x log (TM5)

0.2150
0.1660
0.0514

0.0867
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Fig. 2 Validation of models in precision
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Fig. 3 Classification of the soils in the study area in terms of surface SOM content
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R, WEHUR AR, BEAE P 4 M n] ) AR R (1
K HE .

AWFTE I TM B BEDNAE 5 3 )2 H A WL % &
AAELEE S 2R 5 Chen s V' R L TH45 11 (g I 5T
SESLFARL, (E MR I Ao AR 2 1 A O 1 7 <7 ) A
RUEIAFAE R 2200, 5 D4 mT R 5 b i BB 2 AF 5
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INVERSION OF SPATTAL PATTERN OF ORGANIC MATTER CONTENTS IN BLACK
SOIL BASED ON TM DATA

Song Jinhong'  Wu Jinggui'" Zhao Xinyu' Cao Ling™ ’
(1 College of Resources and Environment, Jilin Agricultural University, Key Laboratory of Soil Resource Sustainable Utilization
for Jilin Province Commodity Grain Bases, Changchun 130118, China )
( 2 Jilin Meteorological Service Center, Changchun 130062, China )

(3 College of Atmospheric Sciences, Chengdu University of Information Technology, Chengdu 610225, China )

Abstract Soil samples were collected in the black soil region of Jilin Province and corresponding
Landsat TM remote sensing images of the region were acquired. Based on the quantitative relationship between
content of soil organic matter (SOM ) and soil spectral reflectance, SOM distribution related bands, TMI
and TM5, were screened out and a regional remote sensing-based soil organic matter prediction model was
built. Results show that logarithm values of the surface soil organic matter content in study area was in a
significantly negative relationship with the DN ( Digital Number ) values of TM1 and TM5, which met the two
polynomial regression. Based on the DN values of TM1 and TM5, the model was used to predict soil organic
matter contents in the surface soil layer of the region with sound reliability. The soils with SOM <15 g kg™ in
the surface layer were mainly distributed in the eastern part of the region, those with SOM content ranging
between 15 and 20 g kg™' mainly in the central part, and those between 20 and 25 g kg™ mainly in the western
part. The investigation indicates that the soils in the eastern and central parts of the region are mainly typical
black soils, high in terrain position and hence good in drainage, while those in the western part are mainly
meadow black soils, flat in landform, moderate in groundwater table and adequate in soil moisture, and
hence high in organic matter content.

Key words Black soil; Organic matter content; Spatial pattern; TM data; DN ( Digital Number )
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