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Monitoring changes of soil organic matter and total nitrogen in cultivated land in

Guangxi by remote sensing
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Abstract: Based on soil data in 1981 and 2011, and AVHRR and MODIS remote sensing data, models for predicting the
changes of the topsoil organic matter and total nitrogen were built by studying the relationships between soil organic matter,
total nitrogen and these remote sensing parameters, such as normalized difference vegetation index ( NDVI) , vegetation
coverage and net primary productivity (NPP). The study showed that soil organic matter and total nitrogen in the study area
had changed significantly during the past 30 years with an increase of 5.43 g/kg and 0.21 g/kg respectively, while the three
remote sensing parameters ( NDVI, vegetation coverage and NPP) showed a gentle rising trend between 1981 and 2011.
Positive correlation was found between the changes of remote sensing parameters and the change of soil organic matter and
total nitrogen. A model was built to predict the change of soil organic matter content and the change of total nitrogen
respectively by stepwise multiple linear regression analysis by using those parameters. The models can explain 16.9% and
20.3% of their changes respectively. Then the models were employed to map the spatial variations of the changes of soil
organic matter content and total nitrogen content in the cultivated land of the region, the results showed that soil organic

matter and total nitrogen had an increase of 6.65 g/kg and 0.31 g/kg in the cultivated land. The validation results showed
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that the models could well reflect the spatial distribution features of changes of soil organic matter and total nitrogen content

in the study area.

Key Words:; monitoring by remote sensing; organic matter; total nitrogen; spatial and temporal variation; NDVI;

vegetation coverage; NPP
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Table 1 Calculation of the vegetation net primary production based on the light use efficiency model
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Table 2 Vegetation type and its maximum utilization of light energy
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Table 3  Statistical characteristics of soil organic matter and total

nitrogen and their paired samples T-Test

AL g

By GibE Organic Total
Year Statistic matter/ nitrogen/
(g/'kg) (g/'kg)

1981 mKfH 82.20 4.70
He/ME 5.66 0.33
¥i{E 23.11 1.26

bRl 2 11.49 0.69

A5 R B % 49.70 54.60

2011 feKfH 86.10 4.69
H/ME 5.98 0.38

¥iE 28.55 1.47

Prif 2 13.25 0.71

5 R % 46.42 48.13
YR 5.43 0.21
AAE 73/ % 23.51 16.66
TR % 72.12 64.77

TR LU % 27.88 35.23

t K98 (P) t-test 0.000 ** 0.006 **

" P<0.01; " P<0.05
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Fig.1 The trend of remote sensing parameters in the study area
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Table 4 The Correlation between soil organic matter and total

nitrogen and remote sensing parameters

BT HHLB/ (g/kg) 2R/ (g/kg)
Remote sensing factors Organic matter Total nitrogen
NDVI- 1981 0.17 0.19"
NDVI-2011 0.19° 0.23""
Veg-1981 0.14 0.12
Veg-2011 0.19° 0.11
NPP-1982 0.12 0.18"
NPP-2011 0.18" 0.19"
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T 25 B (-3 {8 ; NPP- 1982 3675 R B 45, 19821983 4E (1) NPP 34
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Table 5 Correlation between the changes of soil organic matter and

total nitrogen and remote sensing parameters

B ARl AR (gks)  REAEN/ (5/ke)
Changes of remote Changes of Changes of total

sensing factors organic matter nitrogen
Ouend_ VI 0.30** 0.32""
B.he NDVI 0.21°" 0.23"
Ovend._ ves 0.31° 0.22*
Ocng_ veg 0.04 0.14
B\vend_ nrp 0.14 0.13
Oene_ NpP 0.23*" 0.24**
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Table 6 Linear regression of remote sensing monitoring soil organic

matter and total nitrogen changes

AHLBTE R
-8 Changes of Changes of
e organic matter/  total nitrogen/
(g/'kg) (g/kg)
Ocng_ NDVI — 82.52**
B\rena_ NoVI - 2.6"
0.1 npp — 0.00*
Brrend_ veg 0.10"" -
/\ﬁ#?!il 43 26 75
Number of selected samples
%1 Constant 2.20 0.34
R? 0.169 ** 0.203 "

+P<0.1; ~ R R AR
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Fig.2 The map of changes of organic matter and total nitrogen
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Table 7 The prediction results of SOM and soil total nitrogen

AL RN
-39 Changes of Changes of
" organic matter/ total nitrogen/
(g/kg) (g/'kg)
ME/(g/kg) 0.71 0.09
RMSE/ (g/kg) 3.41 0.35
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Ry Jy—Jrmyrah T MR S vk 2 R A Rt
SN AN AL P 1 2 R A m] A
AWFAGE LR ER N RIRL, Bk,
HT TR FH o i RS Bl R, S A 5 1 2 JR
P (R S5 B2 NPP) FEASHA[R], (ELJ2 A [R] 73
ARG 2E S AT SR A B 45 R 23 3 R — S B R,
U, AT S XK, 1 s 1k R st i S A
TS ) St U] R T PR A —E
JE 23 AR RS BE B, A, H A HL
AR 32 Z2 T N 2R A S, AR T 5 18 5 A RS IR 5
REANRESE 42 S 3 R ARAR DL . TR, I 2T 5T
JO7 24 N2 T 11 5 R 5 W A P | 2 R AR Y A
AN S | MR s ] o B R LA R
FRAE DU e s D) A AL e U Y

ASCUA) PG R R T MM RO SR A B
TEAFHb DX A M AE 7 A2 A SR X 42, LA 1981 4
2011 4F B8 3l L AVHRR NDVI A1 MODIS
NDVI & B G N B IR, i WF 5% NDVI A% 7 55
B NPP 5 RPN 2R L HBEAG LR,
A B HEE P R A B AR A | DS B R
JZ A BT 4 AR A X el W I R s P A R

(1)1 30 4228 WFoE X AP R AR bR
KA, AHUR SR RN B TR
BN T 5.43g/kg F1 0.21g/kg; A ) IF ] — % A 23
)28 5 RBCEALA W, 5 IX N AVHRR NDVI
55 MODIS NDVI i [i] 7 50 5048 22 Ak s 5 SE A A7 7]
BRI b T B L T b B TR A B
MW 55 NPP {Hi0T, B2 MG LI Es,

(2)BJESH(NDVI MW 55 5 LA & NPP) 48
5 HIEA LR 2R EA B IEHCER,
A A R i, dlE ST kb A LT A
ARk SR AR AR | 4 3] R A R = HEE HIL T AR b
R A E AR 16.9% F1 20.3%

(3) AR BT AT O 5 X Bt - A L 4

RS AT TR0 ] (&1, AR5 DX PN A b 3 2% 1 A AL
B AR AR IIE SR 6.65¢/ kg F1 0.31g/kg, R
P ST AR AT B 5 SE DA L e A SR R W AU AR
S T LA e v T o R R AR e, TR 25 R L
e TR B, 51558 £ 1835 4 A8 4k W 7 3k A
Et, 1P i G R AR A 5 X Bk b+ 1A HLJ | & AR
AREAT IR 1, BR A% T TR | (o b Sz ke — 3 AR
TR 2 6] 3 A FRAE
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