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Table 1 Formula for calculating vegetation index

TH#FE 4L Vegetation index

8320 Calculation formula

NDVI PNIR ~ PRed
ONIR T PRed
0
SR ONIR
PRed
PONIR — PRed =
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oxiR 1 Prea T 0.5
2.5 X(oxik — Pred)
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T R 0, RN WA A AL G R, NIR  Red | Blu 43 4t 3%
Landsat8 OLT T A T £1 Sk Bt L £006 ik B Fn s S I BE . Note: In

formula, the o, represents spectral reflectance at A wavelength, NIR,

Red and Blu represent near-infrared band, red band and blue band of

Landsat8 OLT satellite, respectively.
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Table 2 Remote sensing feature factor values of Changhu Lake, Banghu Lake and Sizhoutou wetland

FRARHHE T

Remote sensing feature factors

513 Changhu Lake

i3] Banghu Lake

Mk Sizhoutou

570.67E£9.77b

by 486.08410.66b
B S by 619.75+16.69b
Single b;ndxreﬂeclance value bs 741.504£22.54b
bs 1661.92+49.45b
bg 2038.33£39.96b
b, 1364.92+25.99b
NDVI 0.3840.03a
fBHE R SR 2.29+0.13a
Vegetation index SAVI 0.57-£0.04a
EVI 0.944-0.07ab
F RS RESE— i
Principal component characteristic PCA1 1998.75+33.42b
first component
biyean 20.80=0.43b
bigxr 1.5640.07ab
bicor 0.4540.10a
bavean 16.7640.44b
bopxr 1.43+0.10b
bycor 0.5240.12a
bavean 13.8040.46b
bexr 1.46--0.12b
. . bscor 0.5140.13a
Ve v, comlaton ey e 109512
of single band texture features bapxt 1.3640.16b
bicor 0.464-0.09ab
bsmean 19.46+2.24b
bspr 1.91+0.05a
bscor 0.1540.13b
benean 24.36+2.55ab
begnr 2.0940.02a
becor 0.51£0.09a
brman 14.7541.44ab
brgnr 1.70+0.17a
brcor 0.5940.07a

568.08£5.68b
479.69£8.07b
628.31+16.53b
690.00£17.41b
1819.62117.01b
1937.62160.93b
1230.774£105.47b

0.4440.02a
2.6340.15a
0.664-0.03a
1.1820.06a

1 960.12+200.66b

20.584-0.21b
1.37£0.11b
0.1340.13a
16.38+0.24b
1.43+0.14b
0.1540.13a
13.780.33b
1.4040.13b
0.35£0.11a
11.760.22b
1.4740.09b
0.302£0.10b
28.2441.75a
1.95+0.08a
0.514-0.06a
23.097£6.59b
1.882£0.08b
0.454-0.10a
15.69=x1.12b
1.7740.10a
0.34£0.11a

655.6912.66a

598.00£18.84a

816.38+25.84a
1046.69£61.71a
2248.46+70.19a
2386.15470.20a
1661.00-£85.52a

0.37:£0.03a
2.3040.23a
0.5540.05a
0.8040.12b

2809.55+84.81a

22.6840.87a
1.660.10a
0.4140.14a
19.5040.91a
1.93£0.04a
0.4840.14a
17.0340.79a
1.812£0.06a
0.4440.15a
17.04£0.96a
1.96£0.05a
0.60-£0.09a
29.834-0.68a
2.0340.05a
0.5640.11a
27.01+4.17a
1.982£0.06ab
0.5340.10a
19.034=1.05a
1.9740.05a
0.4620.12a

VB AFE/ING R R IR

2.3 REBEEKI

SR FH 100 BA 1) 565 T A AR 5080 %o A A g 3 A [l 1 A6
RUVEATRE BEAR B0 , 20 )33 0P B A X 5 22 (MRE)
A7 MR 22 (RMSE) |, %t He 3 A st 21 i 46 56 I8+
(F5). ZEREW], 3PP PLE RELRTE0.617~
0.772, LI AU G BE 435 3] R AT, 27055 0 2t ]
AR A R* 5 K s MRE 4T 38.11%~64.38 % , 3 Pl

SEAIE RN R M =2 7] 25 57 2. 2% (P<<0.05) . Note: Different lowercase letters indicate significant differences

in remote sensing feature factors between different wetlands(P<<0.05).

TR [ SF- 35 AF 6 1R 22 B K, — o i 7 ) MRE

/N s RMSE A T 2.417~4.430, 2 J0 % 5 4 YLK R
(1) RMSE $ /s, AR T oAt 2 RS Y 150 0045 2 o5
B GiA 3FMERIELSE (8 2) KB, Z 0B L4k
BT AR5 ROR B bf, s 2 08 25 ek 1l 1
B R Y=42.708—2.817X supan—4.887X)5c0r+
0.667X ympan (R?=0.772, P<<0.01) i 5 h SOC & &
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Table 3 Correlation coefficient between soil organic carbon and remote sensing parameters

RS I T TR BRI T M RH

Remote sensing feature factors Correlation coefficients Remote sensing feature factors Correlation coefficients
b, —0.717" brvax —0.687"
b, —0.725" Domean —0.729”
by —0.741" bopnt —0.538"
by —0.696™ bsvean —0.786™
b; —0.451" bsent —0.621"
NDVI 0.432" bimean —0.689™
SAVI 0.432" biEnt —0.476"
EVI 0.494" bcor —0.426"
SR 0.342" bivean —0.393"
PCA1 —0.380™

1 RIRTE 0.0 K- | 3B AH G, + 3R TE 0.05 K°F i 3E4HC . Note: ** represents a significant correlation at the 0.01 level, * repre-

sents a significant correlation at the 0.05 level.

F4 —LEEIFEEFI— T i 2 E TR
Table 4 Unary linear regression models and unary curve regression models
g i ffcé}é‘ftk B} Ujl'}v‘fr% R? Sig ERSs —Juim Uj}ﬁ% R Sig
Arguments Unary linear regression models Arguments  Unary curve regression models
b, Y =62.820 — 0.089X 0.514 0.000 b, y = 1041 0010 0.636 0.000
b, Y =45.730 — 0.069X 0.525 0.000 b, Y =2784.041 X 0.989* 0.707 0.000
by Y =40.640 — 0.044X 0.549 0.000 by Y =953.703¢ %X 0.675 0.000
by Y =28.431 —0.023X 0.484 0.000 by Y = 507 0000 0.718 0.000
bontean Y =43.047 — 1.904X 0.531 0.000 boniean Y = 1462.888¢ X 0.665 0.000
banean Y =41.868 — 2.146X 0.617 0.000 banean Y = (6854 03508 0.710 0.000
x5 SOCEEMMEE
Table 5 Prediction models of soil organic carbon content

T AEA] Prediction models R? Sig MRE/% RMSE

Y = 41.868 — 2.146X ;0 mean 0.617 0.000 64.38 3.450

Y = 5207~ 0.004X,) 0.718 0.000 38.11 4.430

Y =42.708 — 2.817X jniean — 4.887Xscor + 0.667X jmvean 0.772 0.000 4553 2.417

Y= " (P<0.01) Y=42.708-2.817X,;yuax—4.887 X;scont

Y=41.868-2.146X (P<0.01)

_ R*=0.617 _ R'=0.718 = s 0.667.X,ppean (P<0.01)
= £ 25 . =2 75 . N
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g 220 2
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%55 EE 10 =.2 10
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= £ ®E S o e /
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Single band texture features mean value Single band texture features mean value

B2 3FEREEE S E

Fig.2 Scatter plots of three regression models
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Fig.3 Scatter plot of measured and estimated

values of reserved samples
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Fig.4 Spatial distribution of surface soil organic
carbon content in the research area
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YRR ACHIF 5 S A0 A A8 R R 1) i A 2 Mk
H)ﬁ B j:/?El[: HX E"J éiii tf,‘% ﬁl: [ﬁ ? éSMEAN N bsc,()R %ﬂ b7MEA.\I Ej
SOC & 1 BA B B AR DG , B SO AR 2 A 5T
X SOC 75 2 2 Jif 1) 1 B SRR 7
32 FEIRERRMEISOCHEMZM

R SOC IR L 5 T A FAEHIET 7K 3
T A LA K 3B AR R T S LR 22 18]
32506 F D Bk e 56 R AE AN ) 28 B) RUBE 1 1 5 o
HRESHAFRKESOC R EF B ENHHERE
FH AW G, A3 6] S AR R R 2 SOC
SRR 10.75 g/kg, EEETTE 0~20 g/kg, iX
5 03 A W AT 5 v 2B I3 i P A A I
LY R P Sk PR ) 2 )2 (0~10,10~20 ¢cm) SOC
S AL R 0.96~23.32 g/kg 445 5 R BUMAE
ARG AR B, 1 3 WA T K 8 2 b X 1) SOC 7
S A L 8 K I A X ) B — 2 (BT 4) |, 3 R
B T8I 0 e O Sk 2 9B A P %) 2 e K
iy, LKA Bt 255 0 91 0 2 K A7 AR Ak AR 4k, S
AT ) DX ity A S B A K SO R 2R AR AL, K Ak
F A AT, TR FTH
BLBR 4 b 25 A B4k, s SOC By 3 2610, I i &
H SOC A .
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KX R - 1 4 SOC &5 1 A28 5332 S A
B TR O B B B SCSRAE S ma K, AN TR
MBS RS SOC LRI 2 7 B . A5
T AR SOC & HU Fl Dy 0~43 g/kg, LA RS
F ] A b DX M AR - Sl B AR b B
25, BFEERIN  m T AT R XA SO FH DG Hy
(3.56~25.89 g/kg) # | I Lk ] ¥ H (1.08~11.49
g/kg) RN 52 i 1 2 b (0.28~6.96 ¢/kg)
128 A e T AR T X1 O T i (1.88~8.51
g/kg) PN M 5 5 U 9 M (6.33~13.03 g/kg) Y
T T AR H X Y P TE 1 (8.53~17.70 g/kg) Y
T 11V 1R JE XY A K 35 1 b (5.93~438.3
g/kg) B NIV R U 5 TH R IR b (186,01~
330.03 g/kg) 3 H 4 i g I M (4.29~352.06
g/kg) B, DL R AR L = T JETE PR L (60,00~
295.00 g/kg) ", R XK IBH R H A R0 A
A DX I N A R A /L, R BOR A ) R I, SOC 1Y
LTI/ A | e P a7 A R A o5 L P =
Gy KA ER kAR T B R A R 5 e 5 X M
SOC W) FEEF8R . A M5 W08 FH OC 1 b+ 5]
Eh 5 & S5A LR & & W A oG, R R
30 T B e 2 R T R B A R A A T R ] g A
Py R AR B4 A TG4k, Sl HLBR & B AR,
TR SOC B i BAIG, Jat R i v 1 b+ S Eh ik
BV MR RN AR AR SRR R TR,
TN b FE R 2L K AR R R K R R
SR ) 53 A B A i ARV T S+ 138 o LA 5
AFA DR AE 50T [0 Ay 90 90 T e, 760 SE) 980 254 1k 98 K 3
HiLE PR TE MR M SOC Bt 3 i, Jit PR AT 6E A 808 BH A
A7 I Fho J A DX, TR R R B A T b A
R AEA, NS AN T - BERR IR A S A . HOR, 1V
TR Wb 57 T W YT 2 T SR I AR R K R AR,
A2 1K PR 2R K S M AR, K AN AR AP 5 SO b T
FECAE U8, T T 325 S A A s AR A, )2 380l o A 0
1) R ) 5 AR BAR 2R 43 WA 0 /b, 3 B SOC % 1 38
607, e T X G AR A M
6 BhES , W G2 REE ML Y 53, TR AR SOC 8™
AT AP AR R H
A2 JERRIE B B, Bl 2E 08 SOC 1%
HAER FE  H SOC & 5 B H A S R0 1 S 7 =y
VEZ2!25) ) TR IR AN = VTS SR, M4 K A I s
1, LI rh A AL 2 5 B vh il A BRI X
B R AU A RIS B BT, b AR AR IR ALK

AT AP R AS 5 43 i, Bl SOC KRR,
e T AR R A AR R S R
A TR A3 Rb T A R ) T b DX SR AR L, 2 PR AR K
R 3tb DX, 7 A R K 254 B 7 43 DR B 7 P 4 0
55, I 00 A I S0 AE ) e AR 1) 3 it i L i
BOUK ST R0~ KA 2, A HL S A X 3
I 33 55 A BT T 154 380 BE 18 3L 5 2 55 7 s K i i
SOC 75 LI T i ZE T8 b VA IR H SOC &1
SEAHAT

25 b AW AR BT AR T B B RO R A
(by~b;) A PHPEFEEL(NDVI, SR . SAVI,EVI) %
— A FEAE (PCAL) | 5 I BE S0 45 AIF (1 39 (A
(MEAN) i (ENT) FAH M (COR) H: 334> 18 Ji A F
EH F . ZIo& L&l 2 Y=42.708 —
2.817X smean —4-887 X500k +0.667X 70EAn (RZZ
0.772, P<<0.0) fE R $L A& SOC 7 5 19 i It 751 ) A5
A, MRE=45.53% ,RMSE=2.417 , 8 B4 E 0 5%
X SOC 7t FU ) 85 2238 SRR IE K+ . BFFEIX 25 ]
Ay A B AE R B R, SOC & & 5 B AE i 1E 0~20
g/kg, 5E T K0 4 X SOC 75 8 £ LU 0~10 g/kg
R, 20 g/kg LA LB ST B/ BH I BT 5 2 1 M v
KRR )ZE SOC & 512524 10.75 g/kg.
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Remote sensing prediction and spatial distribution characteristics
of content of organic carbon in surface soil of seasonal
flooded wetlands in Poyang Lake

70U Xia', QIAN Haiyan',ZHOU Yangming”, HUANG Lingguang®’, YANG Meihua*

1.College of Earth Sciences, East China University of Technology, Nanchang 330013, China;

2. College of Geography and Environment, Jiangzxi Normal University, Nanchang 330200, China;
3.Jiangxi Province Center for Policy Survey and Evaluation of Natur Resources ,
Nanchang 330046, China;

4. College of Environmental Engineering, Yuzhang Normal University, Nanchang 330103, China

Abstract Banghu Lake, Changhu Lake, and Sizhoutou wetland on the Poyang l.ake National Na-
ture Reserve in Jiangxi Province were used to study the spatial distribution characteristics of the content of
organic carbon in surface soil in seasonal flooded wetlands of Poyang Lake and the applicability of remote
sensing methods for estimating the content of organic carbon in surface soil. Remote sensing image process-
ing and GIS technology were used to extract feature factors of remote sensing from the images based on the
data about the content of organic carbon in soil measured in the field and L.andsat8 OL'T remote sensing im-
ages from the same period. The regression models of univariate linear, univariate curve, and multiple step-
wise linear for parameters of remote sensing and the content of organic carbon in soil were constructed. The
optimal estimation models of remote sensing were selected by comparing and analyzing to predict the con-
tent of organic carbon in the surface layer (0-20 cm) of seasonal flooded wetlands in Poyang Lake. The re-
sults showed that 33 feature factors of remote sensing including reflectance values (b,-6;) in 7 bands, 4
vegetation indices (NDVI, SR, SAVI, EVI) , first principal component feature (PCA1) , the mean
(MEAN) , entropy (ENT), and correlation (COR) of single band texture features were extracted from
the images. Texture features were important factors of remote sensing for predicting the content of organic
carbon in the areas studied, and their fitting effect with the multiple stepwise linear regression model Y=
42.708 — 2.817 X peax — 4.887 X 5c0r + 0.667Xmean (Daveax s Oscor and bpeax representing the mean value,
correlation and mean value of texture features in bands 3,5 and 7, respectively) constructed for the content
of organic carbon in soil was the best. The determination coefficient of model, R* was 0.772, with an aver-
age relative error (MRE) of 45.53% and a root mean square error (RMSE) of 2.417. The results of re-
mote sensing inversion showed that the predicted content of organic carbon in surface soil in the areas stud-
ied was mainly concentrated at 0-20 g/kg, with an average content of organic carbon in soil about 10.75 g/
kg. It is indicated that it is feasible to use remote sensing to predict the content of organic carbon in soil of
wetlands.

Keywords Poyang Lake wetland ; soil organic carbon; remote sensing prediction; feature factors of

remote sensing ; carbon cycle; carbon storage in soil; carbon fixation capacity of soil
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