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Bln R b

il 2= &/m IFAH ZH
2019 -9 —26 WOCIEE: 0.0290 0
Je¥ GF-1C 8 T BB 0.0382 0
11: 44: 59 am
AR, it} 35 0.021 0
WTLTHN B 0.0364 0
CikB: (VH,VV)
2019 -9 -4 AR, 4.5m x4. 8m;
¢ GF -
SAR GF-3 8 11:01;: 40 am ASfffi: 42.787 378° ~
47.954 950°
0.14 e ]
A AFEREY - 1 000 mg/L
LR A
0.12
-~ 600 mg/L
0.10
¥ 0.08 S
= =
X406 1
0.04 N
f N
0.02 -

0.08
0.07
0.06
0.05
0.04
0.03
0.02

i 2 B AT T R B R . AR
GF —1 il GF =3 Ay %icdle B 7 [7] 20 1, e 2 UES A1
92019 49 Ay GF - 1 25635 4 M GF -3
SAR R4 1 5 AT R 052 IX A8 ) 5 18 e SRR R
o [RINFISCEE T XN A R Kicdls B TR 2 8UE BAE
Dy BRI , s AR AL B SR SRR S

2 BRI

K FIB BB F YK IRE
— R, BRI 5 HOE AR R PETEAS [ K
BABREAMES  BIECIERE R — 30
R RO R 2 R, B G W
VA SRR B ] 4R TP AE 620 ~ 720 nm 1790 ~
840 nm SGiEEH], X 5 GF - 1 2615k B0
BOFIE L1 BOG T 8 Bl B 32

2.1

— NBIFIUSL K

00—

9100 450 500 550 600 650 700 750 800 850 900
K /mm

(a) FEPEIE LR

BIFYIRSE Croy 5EEHT AT R AFAERAT
ORI ERE ) SO B A WA B3R
P9 19K 2T e B RIS LT 5N e B 16 5
ST P B (L, ST S5 R0RAS: R, IR UM
S FA, IR R G ] T T R e

JRE T R . TR
R = PN~ Pr (1)
 pae tPr ’
p; = Gain DN, + Bias (2)

s po Ml o 2030 GF = 1 LG BERII 215k
W B GTE; Gain F1 Bias 43 k38 25 MR 22
2.2 TRE BEF Y KRR ER

MR A AR, B AR R Z Lt )3T LA
AR AERE AR B AN [] B AT 35 1, 76 B kB R BN
P15 1) B 1T B, P8 B S B AN R AR K
(B, S o) B ROE AR o 805 10 HIUR 3R A o e
i, AN

A /mm
(b) GF -1 532k

E2 ARBZFVREXESHLERFEXR
Fig.2 Relationship between TSMC and spectral reflectance

() :f(A’G’P’QD’lS,F]»anV) ’ (3>

A A WP 0 WA POAAE T s ¢
IS e ST RWEG IO R TREEE; 1y
KRIHIRERL s V W EUR B2

) Bl b B (20 5 U8B o BRI E SAR
ZGEIIE A BB, SAR EAE SRR i # b
HARPU A5 SR O 2 55 77 A 1 P EE R A1
Yoo LR 73 B A& 2 6 50 v TIPS o) A () 79 3t i 53
PR O TS B MO B A R I 2D SAR R
WA T, T ZEXT G SAR EHRUEAT Z M ANUE B Ak
Mo RN

r

garr Slnﬂ b

Sl R, JHOBES B 1 RHIEAN YR, TR
BAMPEERE AR 102 A T 2 BAL T 4
T T RS (R IR T SAR BCiR 10731
S

R (4)



1

TP BET R S RGE R R i S A DK AR ) R 13-

SAR JEI kA 27, HETE B T8k Bk
YL, L SIGMA J& i ™™ [ LEE y k™",
Gamma — map 3£ RN %, AR
P Gamma —map Wi b SHBFIE XY GF ~ 3 SAR
QA T WAL

2)SAR Eg K A&, BF5E R B, Cloude ~
Pottier S ") 2 4 i — vk o 41 200 5k £ 2 B
W7k, AR4BASE 1 R, O Cloude — Potier
SIS T3 B B ALA H, U A o B 0 5
Rl R A 3% 3 AMFIES B Y A AR
iR

3
Hpe:_;Pilog3Pi ’ (5)
a =P a +P,a, +P;a; , (6)
P, - P
=5 7P (7)
, + Py
po= X (8)

L

=73
;Xi

SEIF IR

e o 5§ ANHURHLEIZREL . PONSS @ S HUR AL
g 16001 ¢ —23517R 3+49 635R 2-33 0128 +8 003
2 2
3~ 1400 R*=0.88
S5
B én 1200
BE .
=7 1000 o
o ‘

800
0.4 0.6 08 1
R,

(a) JL2R A — IR Z ik

il R A x A A TR R ORI

BT VH + VV R 58 5 ) HUS 5 52 1] S e i Y
KA BE R 15 L, AT 2 A BUARE 1+ 4%
PEATHERE 23351, IR AR oK AR R kAt LR H, -
o o AR A MR HEA T 2 1) B 43 26T 2RI T H b
IS TR I IR

3 EREN

3.1 [EAEREST

142019 49 Sy 15 dUERFEE IR F 27 Y
W BEAE R/ INEEA T B HE - G5, BT 5 (7 80
GrA—H TR 80T (8 HEHR) 53R —
HIATHE I UE . FIHAS SO 2 545 I S5 R0 61
SRR B AR 5, S8 I B F P vk BE AR O DR AR 5
AR . R R B, IR 230 A ROR B iF
(El3), Bl 3(a) T GF - 1C Jem R A 5
SN B TR e R A ST B R AR R A e R B RPN
0.88, 1% 3(b) 2Ny GF -3 fl it 18 J2 A4 5 S ) B 7
W B ST A [ A AR LA G R 8 R A XA
L4 0.61,

LO00T ¢ _s1 585k 346 191R 211 889R +267 82
~ 1400 . R=0.61
|
& 1200
£ IV
= 1000 $

800
0 0.2 0.4 0.6

RI'S

(b) TS U A =R SR

B3 BEFYMRESERRFREZENEIEXR

Fig.3 Regression relationships of measured TSMC and equivalent remote sensing reflectance
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Inversion of total suspended matter concentration in Maowei Sea and its estuary,
Southwest China using contemporaneous optical data and GF SAR data

DING Bo'?, LI Wei’, HU Ke'
(1. School of Ocean Sciences, China University of Geosciences ( Beijing) , Beijng 100083, China; 2. Yantai
Geological Survey Center of Coastal Zone, China Geological Survey, Yantai 264011, China;
3. NewMark Technology ( Beijing) Co. , Lid. , Beijing 100085, China)

Abstract; Total suspended matter concentration (TSMC) is one of the important factors influencing water bodies in
coastal gulfs and lagoons. The rapid and accurate TSMC inversion can be obtained using remote sensing data.
However, it is scarce to conduct TSMC inversion using two different data sources at the same time. This study
conducted the inversion of TSMC in Maowei Sea and its estuary based on two data sources. Specifically, this study
carried out image segmentation and object extraction using the dual — band ratio algorithm and the Cloude — Pottier
target decomposition algorithm, respectively based on GF — 1C optical images and GF —3 SAR data of September
2019. Meanwhile, contemporaneous field sample data were utilized. Then, the TSMC inversion was performed
using the cubic polynomial regression algorithm. As revealed by the accuracy analysis, the fitting degree (R*),
root mean square error, and mean relative percentage error of the GF — 1C — based inversion model were 0. 88,
130. 25 mg/L, and 9.65% , respectively, while those of the GI —3 — based inversion model were 0. 61, 230. 87 mg/L,
and 15. 13% , respectively. These indicate that the GF — 1C - based TSMC inversion had a higher inversion
accuracy (90.35% ) than the GF —3 — based TSMC inversion (84.87% ). However, the inversion results of the
two models showed highly similar distribution patterns. This further indicates that the inversion models established
using two different data sources in this study can serve as references for TSMC inversion of Maowei Sea and its
estuary and for the environmental monitoring in coastal zones.

Keywords: total suspended matter concentration (TSMC) ; SAR image; optical image; remote sensing; Maowei

Sea
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