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Comparison of in-situ measured spectrum and satellite
image spectrum of the Pearl River Estuary
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Abstract; Hyperspectral data of in-situ measurement of water surface and spectral data of satellite im-
ages are both important data sources in water quality monitoring. There are differences between them
in spectral resolution, and their correlation affects the accuracy of water quality retrieval to a certain
extent. In order to explore the correlation between the two data sources, this paper takes the coastal
waters of the Pearl River Estuary as the research area, and is based on the hyperspectral data of water
from four rounds of synchronous measurements in 2020 and 2021 and Sentinel-2 images. In addition,
the relationships and differences between the image results of different atmospheric correction algo-
rithms and the data of in-situ measurements were compared from the perspectives of spectral morpholo-
gy and reflectance. By comparing equivalent reflectance with Sen2cor and C2RCC ( Case-2 Regional/
Coast color) atmospheric correction algorithms, the following conclusions are drawn: Sen2cor algo-
rithm performs better in turbid water, and the spectral morphology of the image accords with the in-si-
tu spectrum better. The performance of C2RCC algorithm is better in general water or non-turbidite
water, and the absolute reflectance on the image is closer to the reflectance of in-situ measurement.
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Fig.7 Comparison of reflectance between C2RCC and in-situ measurement at different bands

T H (a) ~ ()Y B ~B6,

K7, C2RCC SRS R R IR 6 B, 25
Rlsn, BL B2 HUR B BB IEARREHE 101 L&
e, HRe BB R BT L2A )7 i B A5 ) RS
RRHN

A R, A BRI T R e R RO, R
ST I — 2R W LR ) e i, A 7 () ~ BT T
(£) Fe A 7 WY 2RO, AT H B 2020 4F 12
H 30 H iy C2RCC R UREIESS R 3 th i 4R 1
SR A ok 4 IR 1 A L A B g
A, RGO A B DG OC 28 R4, sl AL A
P HAWBIE A AL . SR |, Bl ~ BS JEB i
BLH C2RCC RATHIE S A Tt A9 S S R 55 52
JRSPS R 22 [0 (4 AR AR S B, 7 24T PR S i

B AT AL SE 7% e S B

I TUAS X B o 2 B, DA O 33 ol 28 T 25
Y T 5 BE L2 A 77 i L H AR 1) Sen2cor KR,
A T A o B Y ok A A LA ) A 3 3
AR T B0 il 2R 5 T S e i 2%
HAT A AL T 25 Toming 25" 3 3 % He Hb
TS e 1% 5 TR ARG 1 15 5 S H AR RL
B, IR Sen2cor 7T i K KRG TEACR B
If T C2RCC KAMIER LS B e, H
O T £ X6 7K 1A By LS i 4k ) R A 3 BLRE ) 8%
2, TS SV o A 2 T V% b K e S 2 [ 1 S
FERILRIB A , Toi B X 43 7K s Fr Y8 o

T DA 558 538 246 XH{EL 1) 7 T 2% 1, T2A 21511



5 6 1]

AR SE  BRVL T R /K S5 5 Sentinel -2 LR ZAGOGIE R XS L 73 #r 47

J S A A 5 M T S0 80 B O O AR A,
X S R AR A SR BE AN, BEAT BN O AIG SE e
I B3 ~ BS P B[R Uit Sen2cor 53k A ]
RETETFRUK A b B R IECR R AE. T C2RCC R
SRR SR T H A S 35 S S S R A X 2
ARG R AL T L2A 77 i, B URIE AR 7+
PN SR ARBOR BT, R & B2 ~ BS P B, 2%

AT A5 I8
2.3 g

TEK U, C2RCC YR ABE R LS
M FH T PR AR A0 B A R U Y
TETTT, QK HP B S TE M e JEE S, FE 5 6T iy
BOCRBW B, 2Rk B R A ™ o e qE
JHIS I ' 1% % dha: S S A58 5 dh RO L T 52 AR
i AR SR AR SE R S AN s T
BT B a 200 SRR

17 L2A 725 B R SBE L S R A 5 A
R ARG 2, 38 T T 2% FEOL T il 48 25 i
Fo UIAR 4 AR MR 't 38 il 2R 2R 4T B K MR O 2 o3
I T T A 04 (TS T SRR RE O )
IRPRZERY, I AR 8 7K 1R 26 1Y 3 7 7K o2 KU
T AR A 06 B B 285 2 A 7K M KR AR B B A
E L DL R B E S 7
AT REH 5 SIS Y il 28 S B, AT
BRSNS T 24, AR O 3 21 5 4 1) S DT 85
R, I HRS S5 A2 08 (E 1R B 2R ALK

S 3k

3 % &

TSRSG5 1l T S IG5 Y P R AR
RARRE R T /K 0 W I 55 B RS B o AR SC AT
A5 S 7K A R T B o SR A, 2 B MO TE
Y BT L AT R 2 S
Sen2cor 5 C2RCC KM IEF LRI HB Y
SR 22 TR) A 25 S, LR Ay 7K 3 Je ) {1
MARRNEPES % . BRI .

(1)3F Sen2cor KA IER LM LE 2 5
L2 A SEAR™ b, 2EVE MK 1 R AR IE RO AT
H BT A48 T MG, R TR
GIERRAE AT, AT A SE ARG S WAk (R 1) ¥
MR I A T MG S A B 1 R A
R L2 A SEAG A 2 %08 S S5 2585 ST S 3 14 A DG %
AN C2RCC B LI 8, H AT RE7E TR RUK A iy
KEIERCR R AE

(2) 13 F C2RCC KA M IE 515 45 5 1 25
IR TE— PR Mk VA il K A R SR TE AR
B0, HA A5 b ) 4t 0oF iS58 Sk b T S iz 4
A3 S RE B Ay 3 ) 1 b o o S St 00 R B R g
BT 1] o AHAEVERR KR T, RAAL IERUR
AR AR, FS ARG TE A& 5 S0 6 5% A0 2=
B, TR TR WIVR B W R AE A5 AN A2, s A
IR AR E

[1] Nadal J LV, Franch B, Roger J C, et al. GARSS 2018 —2018 IEEE International Geoscience and Remote Sensing Sympo-

sium, July 22-27,2018[ C]. Piscaway ; IEEE ,2018.

(2] fL#e, ske&E, Bk, 2. MG SON R E ST R ORI R G Hes it Sk [T ], Wakla, 2011,

36(5) :234-236.

[3] S5, AH, XU, T IIEHE AR K R 0 K R SR OPE[T]. E BRI, 2010(3) :54-57.

[4] LiY]J, ChenJ, Ma Q M, et al. Evaluation of sentinel-2A surface reflectance derived using Sen2cor in North Americal J].
IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing, 2018,11(6) :1997-2021.

[5] Sun L, Guo M H, Wang X M. Ocean color products retrieval and validation around China coast with MODIS[ J]. Acta

Oceanologica Sinica, 2010,29(4) .21-27.

(6] Zifg2, BLIIC, KT5E T Sentinel-2 AR AL FHIM A UK IETT ki FITEPEAN [T ] MURIR o 55 3 %, 2021,42

(4):108-119.

[7] GaoZ Y, Shen Q A, Wang X L, et al. Spatiotemporal distribution of total suspended matter concentration in Changdang

Lake based on in situ hyperspectral data and sentinel-2 images[ J]. Remote Sensing, 2021,13(21) :4230.

[8] WangS L, LiJS, Zhang B, et al. A simple correction method for the MODIS surface reflectance product over typical in-
land waters in China[J]. International Journal of Remote Sensing, 2016,37(24) :6076-6096.
[9] Feng L A, Hu C M, Han X X, et al. Long-term distribution patterns of chlorophyll-a concentration in China’s largest fresh-



48 MR 2 (HARBEE R 922 %
water lake: MERIS full-resolution observations with a practical approach[ J]. Remote Sensing, 2015,7(1) :275-299.

[10] Brockmann C, Doerffer R, Peters M, et al. Proceedings of Living Plant Symposium, May 9-13, 2016[ C]. Prague: The
European Space Angency,2016.

[11] Tilstone G H, Lotliker A A, Miller P I, et al. Assessment of MODIS-Aqua chlorophyll-a algorithms in coastal and shelf wa-
ters of the eastern Arabian Sea[ J]. Continental Shelf Research, 2013 ,65:14-26.

[12] Fan L Y, Berger F H, Liu H Z, et al. Validating MODIS land surface reflectance products using ground-measured reflec-
tance spectra — A case study in semi-arid grassland in Inner Mongolia, China[ J]. International Journal of Remote Sensing,
2014, 35(5) :1715-1728.

[13] sk, HAHr, #E3, 4. Landsai8 Fil Sentinel-2A /K (RFEEC L5 Ub R) B I —— LA ST g SRS B DX il [T ] )i
fﬁ%ﬁtﬂ%]ﬁﬁﬂ’??ﬁi 2020,28(6) :1361-1368.

(14] BER, HER, HF/05, % KEGEN 508 1 oKLl B[], @@k, 2004(1) .37-44.

[1S5] pie KRR R AP EL. KT 2R a MINE 20t Rk HY 897—2017[5]- JURT: I BREE R AR
2017.

[16] ERHELORY . KB BFEYRIIE FEGB 11901—1989[ S ]. Jtat: H FEbrif i ikt , 1989.

[17] W2RLr, Bunfe, SRE0, S5 MM T R K7 SR IXOR BN 28 R a YR BE R ()] PRI A4, 2021,40(1) .
142-153.

[18] Yadav S, Yamashiki Y, Susaki J, et al. Chlorophyll estimation of lake water and coastal water using landsat-8 and sentinel-
2A satellite[ J]. The International Archives of the Phtogrammetry, Romote Sensing and Spatial Information Sciences, XLII-
3/W, 2019.77-82.

[19] Z=mse, WALTR, 2, S5 JET Sentinel TLE (T M /K (A4 3R BN HURIFSE——LARB I M Bl J]. A rpiiiok
oAl CEARBRRR) , 2017,51(6) :858-864.

[20] Pompé&o M, Moschini-Carlos V, Bitencourt M D, et al. Water quality assessment using sentinel-2 imagery with estimates of
chlorophyll a, Secchi disk depth, and Cyanobacteria cell number: The Cantareira system reservoirs ( Sao Paulo, Brazil)
[J]. Environmental Science and Pollution Research, 2021,28(26) :34990-35011.

[21] Toming K, Kutser T, Laas A, et al. First experiences in Mapping Lake water quality parameters with sentinel-2 MSI image-
ry[J]. Remote Sensing, 2016,8(8) :640.

[22] ZEfESC, BLEL, %M, 5. KT N3 57 T OLCL 4 M C2RCC Sk i i 40 R a M BB T S s
OyMTLT]. PR S BUE, 2020,12(2) :6-12.

(23] WifR. BPEHBIEGFEY SHE R a ISR T MERE B /GE D] BB JIPHImE %, 2018.

[24] BT, 21, K. He TS0 B 5 EIEGE R R BB W K A 2r 2R ()] UL I 5 3R 05% , 2015,24(5) -
773-780.

[25] Cui T W, Zhang J, Wang K, et al. Remote sensing of chlorophyll a concentration in turbid coastal waters based on a global
optical water classification system[ J]. ISPRS Journal of Photogrammetry and Remote Sensing, 2020,163.:187-201.

[26] Chen Q, Yu R H, Hao Y L, et al. A new method for mapping aquatic vegetation especially underwater vegetation in Lake

Ulansuhai using GF-1 satellite data[ J]. Remote Sensing, 2018,10(8) :1279.

[ ZEHLE: AMER]





