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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-
ey 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.1  The location of study area and spatial distribution of
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Fig.6  Comparison of reflectance between L2A products and in-situ measurement at different bands

B (a) ~ () #KIN B1 ~ B8a,



46 JUINR 22 (HARBER)

F22 &

Zead 2 URG 5, & BAL T 05 R O AR
ORI S 2 H o 2020 4E 7 H 18 H I 12A 1457
S A TG S S i L sk HE RO G R R B
S HAMBEEA R I BT N 2 B Y
POV TIZGeAR M it — i, IR 22T se &
AR RERCR B 2 G O, [RIEE, 3Z 5245 0T LA
REEBUKIA, Wi T Sen2cor 524 1l fETETE
TR AR A AR IERCR R AR T A D B 1 A
KPR 2% P e, ZE ] 12 A IR AT I e B
NP SE PR B3 ~ BS PEBL, A 2R Ul

% B1.B2 B9 I Bt /M) Sen2cor 3 1 2 4 K E 47
SERBFIE AR R HE 2 ORI AR B B
(026 AR, (H — 2L Be 4 & 19 i T H 53 00 45 B0A]
RERCRENS, i NDVI,

C2RCC R IE S A TR I} [E] 75 Sen2cor
BEZE WA T2 NGB ORIN G, &%
TR AR TE J7 5, 6 R /K i R
MAERORA & 7+, VLR XA TR B C2RCC
AR IE LR T Y S S 3845 920 B S AR A7 00
(& 7))

7 FPEBLAY C2RCC 5 M i S 2 S R 5 [

Fig.7 Comparison of reflectance between C2RCC and in-situ measurement at different bands

HEEF (a) ~ (DN B ~B6,

K7, C2RCC Bk g R H it 6 Uk B, 45
RN, Bl B2 BUS E A IEARBEE 101 &4
b, Ak B AR AT 124 7= 8 B A 1 B
RIGFRI,

STIEUNE N T S L RGN G S
ST — 25 S B B v, R 7 () ~ T
() BT RS, B2 B #2020 4F 12
H 30 HAY C2RCC RAAMIESS RT3 i 1y R S
RPN I B TR A A R K B i 1
B 2 ARG It & BAH 5606 R AT, s LR A
PE5 HAD B A MR, BK L BI ~ BS S BT &
B C2RCC KA IE L5 F Y S S 2R 5 523
S5 R 2 0] B S R A S PR A, e AT RS I T

AT DA SE %5 i 23 B

AT TLAS X L H & B, DA 4Ol 338 i 208 28
B % 8 12A 7= M MR B9 Sen2cor KA
R TE B R VA b K A4 B B 1 R R I DK
I HSAR T A 30 00 ith 2 5 b S DO 3 th 42
BA B ARLTE R, Toming " 3 13 X} Lt i
TSI 1 5 TR 2B TE 5 5 b L
R, BB Sen2cor FETEIIHIZK H A KA IE R B
4. MM C2RCC RAMIEFE B AR , H
ST i 2k K A ) L2 it 2 A R E 3 I RE ) A
22, T T i S AR I kK b AR 5 B R A YO
M ZIE A, Joik EDULHL X 43 7K A ) T R

T I IS 55 23 248 o (L 1Y) 5 T 2% 1, 12 A 5245 Y



5 6 3]

ZEIEMR AT IRV R /K USG5 Sentinel-2 TLR RZABOETERY R L /3B 47

SRR AR T 55 b T S 0 B A OG e R 2,
X 52 558 2 ) i i BE AR, AT ST I B A SE e R
i B3 ~BS W Bt Rt Sen2cor B4 AT
REAETETROK AR TP A A IE R R, T C2RCC K
SRTESE R Y S 5 236 5 S s S 3R A X 2
[ FAH O R T L2A 7= 5, BD R AR IE 3 R 15
B BFHRAOR BT FERI 2 B2 ~ BS P B, 7E X
AT M
2.3 itig

TEK R C2RCC BRI IE B 45
T TS P SEAR 2% S S 38 A Ry AR U ) L
WAFFT, QoK b A2 M ik B R v, L S o Y
BOC R i, 2 W0 5ok HEABORS R e v L Rl
FHSE DN S 15 Hi 9 S B B U8 T 1 T AR
B AR R RO AR EE R AAN, WEHT
BTV B4R o B S AR

M L2A =5 KA IE RS R B A E A
7K ih 2, 36 T 25 S8 Ot 3 ih 2008 248 1Y i
580 WAR 5 7K 1A O 15 i 22 A7 1Y K RO 22 43
et T G A G B AR AR OR K
TRARIETY | I MR 7K A 2 78 37 7K 5T 2 0 i A
T Bl R O 35 T8 A TR AT 2K A RN K R R B Y )
EPY L LU ERRSE AR T BRI R B A
T AT e b 5 SN S 1 Y il 26T A A, DT AR
B SEEE I E TSI A, LUBA £ 15 31 58 g 19 40 17 3%
T I ELNF S S R 4 S (i R0 R A1

Sk

FE RGBT 5 M T SIS Y SR PR AR
KAREE s 1K B W i 58 RS B2 AR SC LA TR
A SN KA R G TS RO S A MO I
AR S AP T L X TSR 2 5
Sen2cor 5 C2RCC KM IER L g 845
SENESHE 22 ] 1 26 S, LAARE Ay 7K Jo 3 Je s T it it
MRS %, HRNEIRMT .

(1) T Sen2cor KA IEREWIFI 2 &
L2A SEAR b, A MK rp B R AR IERCR B,
H B A4 T SMDO63E, (/B T BIEY
GTERFAE 4 57, AT MR v S WK 44 14 7%
MRS A T MOG T 2 A B R AT
(B2 L2A SR M4 X S 38 55 S D38 i A G OC
FAN C2RCC SvE W ., HLT RETE UK IR P iy
MAERCR K AE

(2) % T C2RCC RAKEIE 7 44 B i &5
R TE— RO AR B8 AR 3 K A b Y R SR TERICR
BT AR v B 4 08 2 Sk 380k b D S0 sz S e
(R340 S BE 0 3 ] T R 4 X 2 S 300 B R 3%
R ESE 7 I, (BAEVE KRR R ERCR
AU AR, HSZ OGS TR 5 5 20615 A 22
Bt , G TR TR e BE B R AR A0 AN A2 3k LA
IR AR B

[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] fLFEAE, SKE0E, Bk, 5. HPE s gt ST 2 R ARG 2 B0t 5k 0], Rk, 2011,

36(5) :234-236.

(3] EFE, A, X HeTSEMDEE B R MK AR B K R R5E )], R REIRE R, 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].
TEEE 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] ZigAR, BHEIC, KT 5L HET Sentinel-2 SN HE M A M IE T il FITEFAN [J]. ARG [ 538 8%, 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] Wang S 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 JTINREE SR (F AR 22 %%
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] 3k%, E@Hr, #7, % Landsat8 Fl Sentinel-2A WK AFE L L5 5 B R 1o FH——— DA 28 3] 3 du i 7R (XM 5] [ T 7.
FHEERNS TRERLF274f, 2020,28(6) :1361-1368.

(14] AR, WER, EAH, % KOS 5508 1 oKL )]. @@, 2004(1) :37-44.

[15] e NRIEFIEPRES RIS, KB 2R a BYIISE 23606 HY 897—2017 [ S]. AL at.: f R BRSERE27 th Rkt
2017.

[16] EZIAELLRY . mﬁgﬁ%%W%ii%{mn%pq%ﬁ]jﬁ%¢ﬁﬁ@$mﬁJ%9

[17] WRARLL, Bmite, SR, A5 ARSI R /K™ FRAE XK T ) 3R a MR EE R T]. BRI PES£ I, 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] Zmss, WALTR, 2, 8. JET Sentinel LA fY T M /K (A4 3R SO HURIF A —— AR A B[ 1] A rboiiioe
2FER ( HARBIEM) |, 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 ( Sdo 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] ZfH3C, MR, 5%, 5. HTIEE3 57 TUE OLCI 4 C2RCC Sk MR BT 44K a KRR TFY) SERUR
ML), MR ST, 2020,12(2) :6-12.

[23] mifR. BB Y SR a VREERY MBS B[ D). B A LY R, 2018.

[24] BUHTT, BT, 5k, ST I0ME -5 18 B 1R 0 B0 B R (O 22 73 26 (1] RIS 3005, 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.
[ REHRE: AE%E]



