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Remote Sensing Estimation of Total Suspended Matter Concentration in

Xin’anjiang Reservoir Using Landsat 8 Data
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Abstract: Total suspended matter( TSM) plays an important role in determining the underwater light climate, which then affects the
lake primary production. Therefore, TSM concentration is an important parameter for lake water quality and water environment
assessment. This study developed an empirical estimation model and presented the spatial distribution of TSM concentration for the
relatively clear Xin’anjiang Reservoir based on the in situ ground data and the matching Landsat 8 data. The results showed that Band
2, Band 3 and Band 8 of Landsat 8 data were the sensitive bands of TSM estimation in Xin’anjiang Reservoir with the linear
determination coefficients of 0. 37, 0. 51 and 0. 42, respectively. However, the linear models using Band 2, Band 3 and Band 8 could
not give a reasonable and satisfying estimation accuracy. Therefore, a three-band combination estimation model of TSM concentration
using Band 2, Band 3 and Band 8 was calibrated and validated to improve the TSM concentration estimation accuracy. The
determination coefficient, mean relative error and root mean square error were 0.92, 11% and 0.16 mg-L™", respectively for the
three-band combination model. Overall, the TSM concentration was relatively low in Xin’anjiang Reservoir, ranging from 0. 04 to 24. 54
mg-L.~" with a mean value of 2. 19 mg-1.~". Higher TSM concentrations were distributed in the nearshore zones and small bays such as
Fengshuling bay, Fenkou bay, Weiping bay, Anyang bay, Dashu bay and Lingi bay, which were affected by input rivers rainfall and
human dredging activity. Therefore, this study demonstrated that the combination of three bands using Landsat 8 data could be used to
estimate the TSM concentration in the relatively clear Xin’anjiang Reservoir.

Key words: Landsat 8; Xin’anjiang Reservoir; total suspended matters; empirical method; remote sensing estimation
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Fig. 1  Distribution of sampling sites in Xin’anjiang Reservoir




58 EZ

B 36 4

SRRV SR FH R T8 L bbe . FREE TR (CB
11901-89 #5 #E) Wl &, ¥ Whatman GFF J§ [ 7F
105°C R N HETFREE , SR 5 1 I8 — e AR FR A K R 7
105 °C i B N FOF L TR, SF A 2 SRR
e,
1.2 EEGEAREE

[ B2 T K BRI 0B 28 4% A, PR 0
RIS ARG TT R LB 28 V1K e 5 238 11 1) 5
FER K, X st T2 T RRIRA GO BB, M hg
J RS FE BTG R) I 75 2 5 4 o 25 1) 0 R )
T S GO BT A T I R K AR TSML 2 J8 Al
AR, Landsat 8 J2& K FH A5 Bl TR s o
J 705 km , BB 2 98. 2°, 45 98. 9 min LEHbER—
P8l , L[] A1 25 6] 20 3R 5 Landsat 5/Landsat 7 —
. 5 Landsat 5/Landsat 7 #H ., Landsat 8 1835 F %
BIEZ | DB R A, o TR EE AT
HRA H JFOR K 150 Mbps 3255 %] 441 Mbps , $8 &
ORI 3 5. ARHIFST S5 5 B A RA Ao 18] o [
A5t Landsat 8 04 43l FH T A5 704 f) g 2 1 6

WE, Hodh 52013 4E 11 A 12 B XS e S TR i
BaitE] oy 2013 4 11 H 15 H, 5 2013 45 11 A 29
HZ 12 A 1 HX AR 2 TR s BRI oy 2013
12 H1 H 20134511 H29 HE 12 H 1 HAY 60
ANEE SRR A FIEE , 2013 4E 11 A 12 HIK 8 4
FE s AR R 360, B T8 2 VT K PR K AR B8
Yy 5 AR [R] A8 AL H A JRAR K, AHIF 98 2R A G T AL
A 358 S [F) AT SR AR s (1) 252 LA B 9 VR SRS s ] 25 2 T LA
FE3Z ). XPARICB AR AT R S 38 AR AR S TE T
AR A2 bR 09 B R 38 G 2 DN ( digital
number ) {EFEH5 R fi 50 B, RARIE RN TIHER R
ASRMSCRITHICE R 5% R, ASIF 52 2R FH 68 A5 27 %ot 52
PRHAT R AL, 14 58 5 J32 2 46 Ay b 40 29 T 1) 328 Je
SR 68 BRI H AT A R R R 523 1
KAKIE HkZz—, AEFIE A 0 WIG-n 20 By
B R 25T 3 I 1B R (10 A% 1E 245 S bb Hfth A% A
R, HT Rt PR ) 2 1 5 H T I 6S R AL
2013 412 H 1 H Landsat 8 20955 — . = F/\iK
BT RAIER SE O E.

F1 FIA6S AT 2013 £12 A 1 H Landsat 8 HEME_, ZM/URBHAITASRKRESE

Table 1  Example 6S input parameters from the band 2, band 3 and band 8 of Landsat 8 scene on December 1st, 2013
LR 6S BRI ZHH R 6S BRI ZHH
Sensor 7 ( Landsat TM)
RGE 2§ & A Month, day, decimal hour 12, 01, 2.656 4
Longitude, latitude 118. 436, 30.296
Atmospheric profile 1 Tropical
KB IRPIE Aerosol model 1 Continental
Optical depth at 550 nm 0.1
b R RS B Target elevation( —km a. s. 1. ) -0.108
Satellite level( —km a. s. 1.) -705
Bt A Band number 25(band 2),26(band 3) ,27(band 8)
Ground reflectance type 0 Homogeneous surface
b IAT S Directional effects? 0 No directional effects
Specify surface reflectance 1 ( Mean spectral value)
o Atmospheric correction mode 0 Lambertian

Reflectance or radiance

-0. 3 Reflectance

L3 ZEitoatr

izl SPSS 17. 0 AT HAE GL it o b, AT
SERE | IORAE e/ MEL ERE L ARIEZE L T
Br . S5, K3 (P <0.05) FIA B2
(P>0.05) 7. FRYZE0 E R H i/ — e ARk
PG 33, 78 Matlab PR 5ER. SIARE REL
SN 3 1R 2% (mean absolute percentage error,
MAPE) | ¥J7#R1%22 (root mean square error, RMSE)
FIAH XT % 22 (relative error, RE) . 1= 22 1Y 45 % {H

(absolute error, abs) . 1% 2= 4t XFHE %) i KAE [ MAX
(abs) JRIBR2ELEXHEIAI/IME ] MIN (abs) 11 SET
R A 6y S5 VLR R S 2 A — 2R P A

MAPE , RMSE F1 RE A3 52000 T .

MAPE = 1% = %owi | 000 (1)
n

Z (xEst,i - xOhs,i)z
RMSE = |2 - (2)




139

SRBISE . HT Landsat 8 BN TRT 2 TTK P BB TR Wik 2 59

_ (xEst,i - xOhs,i)

(3)
X 0bs, i
o, wp M gy, AR § R AR BEHDL(E S
i, n BFEARL
2 HER5H5H
2.1 BB
X 2GS AL S B BRI B T A O

5 5

RE x 100%

BE, AT B, W B TR v B A B R i B2 4%
ik B (55 3 PEL, IR BB . 530 ~590 nm) , HkjE
OB (5 8 W B, B 500 ~ 680 nm) FliE
FCUEBL (5 2 Wk, BEBLE R . 450 ~510 nm) , ZPEAH
KRR E BB I 051, 0.42 F10.37. &2 451
THET Landsat 8 25 .. =F1/\ ik B ity eyl Be il ),
KNS HTECHE , Il DL 5 B B AR M
TRIG T LTI FE KA TSM ¥ B2 e JAil 5.

5

Crsm = 42.16Rga50-510) + 0.35 Crsm = 36.48Rg(530-500) + 0.03 Crsp = 36.38Rygiso0-680 + 0.72
4 R?=037; P<005 4 R?=0.51; P<005 . 4 R?=042; P<0.05
L N E :
0 20 &0
E . £ . £ .
o o3 L = 3L = 3+
b = £
= . i
5 " 3 9 E?‘l 2 ‘
R " &Lt -2 &0 . .
" -
= as.'r aa, * it N g o P
1l PR i et < e 4 e
= 1+ - g 1 i = 1+ Y
(a) S i B (b) 5 =i B (c) 5\ BEBE
0 L L L L 0 L L 1 I 0 L 1 I I
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
TSMM it ff/mg-L™! TSMi ftfif/mg-L™! TSMI it fif/mg-L™!

2 TSM fEEEFSLMEHITE RS

Fig. 2 Regression analysis between the estimated and measured total suspended matter concentrations( Crgy )
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Fig. 3 Regression analysis between the estimated Cgy and the measured Cygy
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