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Fig. 1 Location of Qinghai Lake basin and sampling sites
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Table 1 Profile of Landsat8 wavebands
(nm) (m) (W/(m?-sr-pm))
1( ) 433 ~ 453 30 40
2 ) 450 ~ 515 /. 30 40
3( ) 525~ 600 / 30 30
4( ) 630 ~ 680 / 30 22
5( ) 845 ~ 885 / 30 14
6( 1) 1560 ~ 1 660 30 4.0
7( 2) 2100 ~ 2 300 / / 30 1.7
8( ) 500 ~ 680 15 23
9( ) 1360~ 1390 30 6.0
10( 1) 10300~ 11 300 100
11( 2) 11 500 ~ 12 500 100
1.2.3
2 17 12 2
2.1
R’ Landsat8-OLI
RMSE( 1) RMSE ( 2
1 2 3 4
ME( 2) ME<0 5 6 7
ME>0 o 0.736 0.752  0.584 LandSat-8
OLI 5 6 7
RMSE = /lz(x —x,) (1
nig 2.2
1 Landsat8—-OLI 5 6 7 3
ME =—3 (x, =X, ) SPSS20.0
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« 3 7
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%2 EMAHIRF Landsat8-OLI & B S & ERME L R

Table 2 Correlation coefficients between measured SOM and Landsat8—-OLI image values of different wavebands

1 2 3 4 5 6 7
r 0.036 0.120 0.228 0.373 0.736" 0.752° 0.584"
P 0.844 0.505 0.202 0.032 0.000 0.000 0.000
* P<0.05 )
y=205.772+
(R2=0.704) 1053.367x3-3175.759x,-101.3 19x1(R2=O.7O4, P<0.001)

(ME=0.51 RMSE=8.66)

(2

%3 ET Landsat8-OLI $H{E KB F B RBRE LRGN FUER R ERE

Table 3 Remote sensing inversion model for topsoil organic matter content in Qinghai Lake basin based on Landsat8—OLI characteristic bands

R ME RMSE
X1 y=275.432-2716.69x, 0.530 -2.51 10.07
X2 y=204.542-1998.075x, 0.673 3.93 11.57
X3 y=183.646-1419.853x; 0.520 8.65 17.82
X1X2 y=219.873-390.014x,-1781.343x, 0.676 291 10.57
X1X3 y=253.69-1583.894x,-779.264x; 0.594 2.49 10.62
XoX3 y=201.735+1073.965x3-3256.193x, 0.704 0.71 8.73
X1X0X3 y=205.772+1053.367x3-3175.759x,-101.319x; 0.704 0.51 8.66
y X1 X2 X3 5 6 7
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Fig. 2 Spatial distribution of soil organic matter content at Qinghai Lake basin
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[30J(RMSE=6.93)
2.3.2 RMSE 8.85
( %
# 4 ETLMERERTMN
Table 4 Model evaluation based on actual measured values
(g/kg)
1 37°6'5.76"N 100°37'48.36"E 53.1 39.61
2 37°12'30.24"N 100°6'52.56"E 56.9 69.52
3 37°21'52.2"N 100°3'59.04"E 87.23 83.75
4 37°30'33.84"N 100°5'19.32"E 72.06 79.69
5 37°15'47.88"N 100°0'50.04"E 73.96 62.81
6 37°27'37.08"N 99°54'48.24"E 68.27 78.02
7 37°25'14.16"N 98°41'48.12"E 68.29 62.85
8 37°41'42.72"N 99°8'1.32"E 64.48 65.69
9 37°54'26.64"N 98°49'47.64"E 49.31 58.69
10 37°11'23.28"N 99°14'15.72"E 56.9 60.2
11 36°42'3.6"N 99°52'12.36"E 75.86 68.97
12 36°32'8.88"N 100°430.12"E 45.51 35.96
RMSE 8.66
BT E BRI REETN 3]
Table 5 Model evaluation based on data of published literatures 0C
(eke) (i/kg) Jenkinson Raynerm]
51.79 59881 e ) 3
16.36 28.4834
57.31 63.7%4
49.42 72.384
65.72 57.4504 3
8.69 13.9854 C
65.49 60.53032
59.94 6584 (7]
47.84 52.391%% L3%8]
RMSE 8.85
2.4
63.57 ~
85.52 g/kg
10 897.89 km’
41.63 ~ 63.57 g/kg 7 734 km®
0~ 19.69 g/kg
3.2% 942.12 km®
65.72 g/kg (
65.49 g/kg )

8.69 g/kg
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Fig.3 Topsoil organic matter contents at different altitudes in Qinghai Lake basin
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Estimating Topsoil Organic Matter in Qinghai Lake Basin Using
Multi-Spectral Remote Sensing Images

WANG Qi '*?, WU Chengyong'??, CHEN Kelong™*", Badingqiuying', ZHAO Shuangkai'*~,
WEI Yalan'*?, LIU Juan'*?, SU Xiaoyi'**, ZHANG Xiao *

(1 College of Geography, Qinghai Normal University, Xining 810008, China; 2 Key Laboratory of Environment and Ecology,
Ministry of Education, Qinghai-Tibet Plateau, Xining 810008, China;3 Key Laboratory of Natural Geography and
Environmental Processes of Qinghai Province, Xining 810008, China; 4 College of Geography and Resource Science, Sichuan
Normal University, Chengdu 610101, China)

Abstract: Soil organic matter (SOM) is an important component of soil solid phase, and it is also an important carbon pool
of terrestrial ecosystem. At regionalscale, rapidly and accurately determining SOM content is critical for production activities of
agriculture-animal husbandry and the efficiency for obtaining the key parameters of earth surface processes. To explore the
remote sensing (RS) bands containing SOM information in multi-spectral RS data and to estimate SOM with RS technology over
Qinghai-Tibet Plateau (QTP), the Landsat-8 OLI multi-spectral RS data and the actual sample data were used to construct SOM
estimation model with regression analysis method. The results showed that the characteristic bands of SOM in Landsat8-OLI
image were band 5, band 6 and band 7. Based on these three bands, the model forestimating SOM was constructed (R’= 0.704,
P<0.001). Through precision analysis of actual measured points (RMSE=8.66) and previous study results (RMSE = 8.85), this
model was proved with high precision and strong stability. This study provides not only the technical support for rapid
determination SOM over QTP, but also the reference for soil fertility evaluation, carbon pool calculation, soil carbon cycle, crop
yield estimation and grassland degradation monitoring in alpine region.

Key words: Qinghai Lake basin; Soil organic matter; Remote sensing model
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