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Analysis on Relationships between Soil Salinization
and Spectra in Manas River Valley

LI Na WU Ling WANG Shao-ming XIA Jun ZHU Hong-wei
( College of Life Science Shihezi University Shihezi 832003 China)

Abstract: Taking Manas River Valley as an example three landform types of alluvial proluvial fan allu—
vial plain and delta were selected for the study targets portable spectrometer was used to measure the soil
spectral reflectance combined with the statistical data of soil salinity the soil salinity status characteristics
and the relationship between soil spectrum in Manas River Basin were approached. The results showed that: in
the studied region the composition of soil salinity has obvious regional characteristics; in a small number of
spectral bands the salt content and the dominant salt-ons of the three landfrom types are significantly correla—
ted with the spectral reflectance. On this foundation multiple linear regression model is established thus pro—
viding a scientific basis for the establishment of spectral database and remote sensing monitoring of soil salin—
ization in Mans River Valley.
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Tab.1 Survey of samples in different physiognomy

/m
Sample No.  Physiognomy Cover town Elevation Vegetation types Surface features
a4 ( Phragmites australis)
A 400 ( Karelinia caspica)
143 .144
( Salsola spp.)
121 122 .132 ( Halostachys caspica)
B 340
133 134 .147 ( Alhagi sparsifolia)
( Reaumuria soongorica)
C 136 .148 300 ( Nitraria spp.)
( Suaeda spp.)
1.3
0 0~10 cm
1.4
1 mm m( )im( ) =1:5
( DJ320) pH ( PHS3C) pH . CO,>” HCO,~
; Cl™ AgNO, 1 80,°" EDTA ;Ca’t Mg™?
EDTA ;Na®™ K o
1.5
Excel 2007 ; SPSS 16.0
2
2.1
" Cl- /SO42 - 1 3
( 2o A ;
B - , C o
2 3
Tab.2 The soil salinization degree of three landscape types
1% Cl™/80,*"
Sample Salt content Salinization degrees Salinization types
A 1.51 0.18
B 0.84 1.17 -
C 0.61 3.04
(CV)
3 CV=10% 10% < CV <100% CV=100%
3 3 pH A
C032_\C1_\Mg2+ ; B CO32_\Mg2+

; C

€0,*"
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~ SO4 ~ Na * y B S 4 Cl Na *
24, -
Mg™"; C N Cl”\Na“,
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Tab.3 Statistical parameter of soil characteristic value of three landscape types
1% Na*/ K*/ Ca2*/ Mg2+/ al-/ S042-/  HCO3~/  CO52~/
Sample plots Statistical values Salt content  (gekg!) (g-kg™!) (g-keg™) (g+ke™) (geke™) (gekg™)) (gekg™!) (gekg )
A /% 8.08 1.27 0.38 0.00 0.01 0.01 0.01 0.02 0.01 0.00
/% 9.50 1.70 8.19 0.27 0.12 1.17 0.46 1.65 0.08 0.01
1% 9.10 1.51 2.02 0.07 0.04 0.05 0.07 0.39 0.03 0.01
S.D 0.25 3.70 1.66 0.05 0.03 0.21 0.09 0.36 0.01 0.00
CV/% 2.75 23.02 82.18 71.43 75.00 140.00 128.57 92.31 33.33 177.33
B /% 8.02 0.68 0.26 0.00 0.01 0.03 0.01 0.00 0.02 0.00
/% 8.88 0.92 2.03 0.07 0.11 0.27 0.21 0.14 0.04 0.01
1% 8.47 0.84 0.99 0.04 0.05 0.10 0.07 0.06 0.03 0.00
S.D 0.28 4.34 0.60 0.02 0.04 0.08 0.06 0.04 0.00 0.02
CV/% 3.3 29.58 60. 60 50.00 80.00 125.00 85.71 66. 67 12.00 220.01
C /% 7.85 0.41 0.38 0.05 0.00 0.01 0.02 0.01 0.03 0.00
/% 9.23 0.73 1.91 0.27 0.18 0.05 0.11 0.04 0.07 0.05
1% 8.58 0.61 1.05 0.08 0.05 0.03 0.06 0.02 0.05 0.01
S.D 0.39 4.45 0.44 0.05 0.04 0.01 0.04 0.01 0.02 0.02
CV/% 4.55 39.59 41.90 62.50 80.00 33.33 66. 67 50.04 40.00 200.0
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Fig.3 The curve of spectral response to different salinity soil
2.3.1 Pearson
400 ~900 nm 3 90 10
2 2 - 2- - 2-
( .pH.Na* K" .Ca”" .Mg~*.Cl~.S0,”” HCO, CO,™7) 50 (410 nm-
420 nm.430 nm*--880 nm+890 nm) 10 50
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( Pearson ) :
A: 570 580 700 ~780 800 ~890 nm
; 400 ~480 700 ~ 760 nm 50427 ;
540 ~580 620 ~650 720 ~ 760 nm Ca* ; 420 ~ 450
470 480 510 600 nm  Mg** . pH.
B: 480 ~510 660 ~790 nm ;
760 ~890 nm Cl- ; 530 ~560 800 ~890 nm SO4Z’
; pH~ o
C: 440 ~480 510 ~560 720 ~ 770 nm
; 400 ~490 520 ~590 nm Ccl- ; pH~
2.3.2 Mg+
SPSS 16.0 4,
4
Tab.4 Partial regression coefficient of each variable and test
Unstandardized coefficients Standardized coefficients ! P
Model
b Std. error Beta
Constant -0.041 0.012 -3.477 0.003
420 nm 0.003 0.002 2.385 1.991 0.061
430 nm -0.003 0.002 -1.944 -1.225 0.042
440 nm 0.002 0.002 1.283 0.951 0 0.356
450 nm 0.003 0.002 2.086 1.674 0.111
470 nm -0.004 0.002 -2.431 -2.277 0.035
480 nm 0.001 0.001 -0.297 -0.3500 0.037
510 nm 0.001 0.002 0.416 0.3050 0.367
600 nm -0.001 0.000 -0.659 -2.651 0.016
4 :
Y= -0.041 +0. 003X, —0.003X,,,, +0.002X,,,,, +0.003X,5,,.. —0.004X .. +0.001X,,.. +0.001X;,,..
-0. 001X600nm ( 1)
Y Mg** i Xaooum 420 nm ; o 4
430 470 480 600 nm P <0.05 0.05
Y=-0.062 -0.06X,,,, +0.06X .. +0.01Xc0,.. (2)
5.
3
(1) . .
— - — o C0,*"
pH o

15-16
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Tab.5 Multiple linear regression model

Sample Soil factors Regression equation

A Salt content/% Y= —15.412 +0. 187X, —0.425X45,., +0.237 X +0.477 X +0. 161X, 0
SO, /(gekg™) Y=-0.754+0.57X,,. +0. 17X 00 —0.27X 0. —0. 18X, 0
Ca®" /(g+keg')  ¥Y=0.218 -0.03X,, +0.01X,,, —0.04X,q, . 0

B Salt content /% Y= -13.697 +0. 031Xy, — 1. 906X, +6.049X,,... 0.912°
0
0
0
0

SOAZ ) /( g"* kg_l) Y=-1.273 -0. 017X54(mm +0. 021X8()Umn +0. 034X89()nm 872
Cl™/(g-kg™) Y=-1.467 +0.011X,,,,. +0.039X... 867
C Salt content /% Y= -13.177 + 1. 069X 0,., —0.459X 530, +0.712X 5. 908
Cl /(g kg™ Y= -0.007 +0.04X,0,, —0.01 X5, 878’
* P <0.05. * Correlation is significant at the 0. 05level.
(2) . 400 ~900 nm
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