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F&T Sentinel-2 s BITHIEM 43R a iR K [ E

BB R Ay
L B I R e o, ST 6505005 2. P #K W JR2A B it 305 R BOR B0 i TR 5T Pl B 650500

W F NI KRR E RIS Y, R R X R MK IR R B RO S —— R a
WRE AT R, @S A Y Y 0 R A, XK a B R B AT ML A A Rk
Sentinel-2 5 5 Fl S 4 3% a JOG 2t Vi B B0 L i FH 2 0000 DG 43 A )y vk 2o IR Y D B, ST BIP A 48 ) 46 A5 L
Z I AR R, BENLEEBE 7 A REAS 2SO0 2 PR R AT 38 U TR 5, KT VH I SR 3 a T R B EAT R . 4
RE B . Sentinel-2 Bk 5 M 4K a F K E B A I F M HH X R (Pearson FIEHH & REAY 4 XHE KT 0.7, P <
0.001), H 45 7l 76 B0k B . Bk B bb (R B0 Bt BbE TP OAH 56 R B Rk B K ik Br 4l & v B6. B7/B6 Al
(B6+B8)/(B7+B8a); R & EMZ LT sl 4 19 3 )2 BP W& MR ¥ 5 iR 22 e/, thiE BB K, 20
29 0.002 8 F10.925; 20194E 10 H 12 H . 11 H 9 H, HIGMHEE a it Wk B 7E 5 8] b3 203 & T g #8040 A Rk
A5 BP LS 45 B R - B 4 X R 25 T A FE R 21.36% . S5 ARAR 224 0.002 8., BRAE RECH 0.925, LItk
VRS Y ) S 2 44 6 R 25 T 40 e R 27.90% , BT ARIRZE R 0.004 5. YL RBCK 0.788, MR, BP 2 N 4
TP - S 22 a ST HR VAR R R THORS JE R T 22 Jn AR M IR B L A BIE 5 A SR T A R OGS 1D R T T A R AT Bl A W LA
Bt 8 WK AR i i P S 2

i g E i ; Sentinel-2; THF; BP HIZ M %

AR IR K BRI A BB AR, X XA R i L ¥ 2R E Y, B B 25
PR LA SR TR AR R 5K, B AR 5 AR TR HIK TR oK H 25 364, el i i iy 00 R4 5 A
SR RGBS, WK ETR K . KBRS B &, ISR T — RINETF 5+
SR IR T OK IR E B RANIED, KAEESREZ LR WK E SRR
PR AR H 45 58 0, R I AT X AR OGS R B, oK BT R AR IR R e, I R K A
TR

WK AR R AR AR S B AR AR R B IR, RECR KRR A
— R RS OISR ARATEIR, KA B A0 R B — M ARk BT o 1.5x107 AL, W& a it
B ERTF 10 mgm™Pl, I 482 a(chlorophyll a, Chl-a) J&iFHFAEY) (535 i Wi R, HikE
W B2 VP KA B B TR FE A% O S AR G R IR E FR RS VAN 5 12 S SR T 0 K A i S
AR o3 B, SRTZ T i 5 2 SR B R RS BR B e, BORE 50 AR A L BRI AR ) L A 8K
L, BOMESE BN I s B SRR TEAE A S RE BRI, 52 A, & (remote sensing,
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RS) HiARHA R RBCGORR . IR AR, WIRAME G K R BRI Z AL, Wik,
C 8 iz BT T 0A K R 58 K AR 25 45 D7 TR M. FLAD, 7R R R R B K B S U T T
W, JOEITEZET T T Rk CRARTE . Pl e I LRSI, B R A SRR
— % E MR K S RO AR, AT DU T S WK B I BB T i S T AR R a T
WWEMZ AL, HAR MR LB AE—E R R ERIEN,  HAS [ 89 550K 75 A [8] i 12 JAs 2 18] 1
AR AR 22

EAWZHIAFEMX AR AREUKESEC AF ST E AL L AR TR &
SRR DR K R DT TR 5 . R AR R R3S TR AR, SR 3 BRI X I8 R AT it
SRR a BTEIWRE R, Bl TES &SNS TREERREI M R a B ik B R B A, AR
LT OLL AR, #ar 1R ER a JFU e S s A By [l AR L, A 17 AR SKOK 3 4 3R a iR VR S
FR S 25 oA e o B 5 U5 A Landsat 8 %08l , 57 1 98 LI B 2R 3K a S 9 [l AR R, {EL T
Az FEUST LT Sentinel-2 B4 £ 57 T AT EEAY BP B 22 R AEIL DL MR ISP 2K K B 1D A e AR
LU 2 KR WESE R R, R BP 28 W 25 B S i 4 K S8, JF BB 1 RO Al {5 AT 5T 45
Feo URME QAU AL TR W R ALY X T B I K R A I AR K a TR AT R, F A
PSR T By ] 0 SR 3R a SRR R AT I SRR AR AT

HIBE Al UL, A 1 22 ) G SR S UK RS OIS, 20 07 ik AN B i, X SE W 5T
A TR] M DX T B4 A B M B T AT AR S B AR o (B PN Bt K A ~ R B A B Y DX
PEE, T ELEF XTI SR 3R a S 1 A0 4% A R AT B2 B 2 7R Ml AL A A BRI Y, B At X ST A UK
PR SRR B E e . i, BEXEARE X AN [E] R S AN R A £ SR Y, AT R AR
SEBRAE LA B ST O A 2 B R DGR RL DK S B B 4R A B A Ko SO ARk,
M) P e SR AR M 00 A K T O 94 B S T R A5 W R K A B S TR A R AR MR P R A K
JRAG 5 R B A oK B A I s AR AR B AR o BRI AE PR T OLCT Kot , SR T = i Bt U XS {1y
2017 44 A 19 H 2R3 a F W R 0 AT b AT T AG . (R I ) = Dl B 7Y wp 25 = I B g i JiK
e B — RPN BB A, H = BOBERY 2 08 T b e o RE I ZOKAR R T T i
AR SR A HEFERY R W], OLCT s AT B v i 4 o e, (B S ) 3 3 (O 300 m) 541K
AE /NS B AP B S BB DA BR ol TR R R, P, RS R B R AR 1 20
T 2 SRR AR B O Y M R HOK TR A A A B S R B, 33 AR e A TR K o S R R T
IRz —2

BT LR, ARBESE RIS A2 B AR | R T SR AR e TRAT B0 2200 R 2 — 1
Sentinel-2 £ , LA/ Sentinel-2 $i 4k Sz 18 -4 5% a o f5k vk B8 A T TR A DR AR5 DX, A 2 b
2R 3R a R WS S Y, R T 20 3R a JRORE MR (9 25 (R 20 A1, 5 76 M AN TR RO AN O ik
BRFE T I T 7 S A I 2R 3R a SO AR B S TR Y O R S 1T A AR I A K T e B B 4
2%
1 B35 X ] 1 A 23R 3R BY

1.1 #HRRKE

AT R, WAL 256 km®, R R EEA S KSR, R KT MRS S
o JE B A A 7 A 0 K B 25 U5t o K I 4 T2 B KA R R AR I, R i 38 S 09T 3t
29 % TR M R R KU AL, PUSTE M, SESIRE RN, HERZER, GHREE, TS
WA, R AU, AR AR T E Ay R AR, 2010—2019 AF ] [R] H ifE 25
BEFIRSIE S N 38.8~43.1, BHEFKFE; 2014—20194F, #AAKFEZM T ~ M2, Kk
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BRI, 15U R T ROK P AR A R AR T A (0 & R SR AR AR TG A T 5 e

12 RHEERIE

MR a T E IR EHIE., e ERalliE
B S AR SR VR T 25 A A K PR B M T s R
M oy rpors, KB I S Ak 15 A (B D, SR
FH20194F 10 A 9 H . 20194F 11 A 8 H 21
ME s, it 304, BIAEH WM 1wk, Bk
KA 1S IR AR, KR FEAE 2 R 5E AL .

2) Sentinel-2 TR B4 R AL #E . MR B9
K H A9 /& Sentinel-2 4l , T35 2098 BRI =5
[8] J& (European Space Agency, ESA) [ ufi T # ,
B s B % 1, Sentinel-2 J2& KM 25 8] Ja1 &F 1
Je TR R B — A b 3ROW AT 55, iR &
2 Wi A6 [F] 79 T & Sentinel-2A 5 Sentinel-2B 2H i,
M)A RE, UM TR FE R K 10 d,
Sentinel-2 Y T & 2 Wl B 4b, iR E A 5 do
Sentinel-2 1) 4 i T2 B2 #4540 AH [W] (9 22 615 5245
Y (multispectral instrument, MSI), % 5144 7 $1
o w5 T WG L LA 5 R LA 13 UK
Bo g . MSLIHAER I AR HMEA L, AR R 5
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Fig. 1 Distribution map of water quality sampling

% 1 Sentinel-2 #HiIEER

%] 290 km. 3 3¢ Sentinel-2 7k Hi (9 % o B { _5 Table 1 Sentinel-2 data information
Bk 2 iR, 75 H TR 7
TE 62 B | Sentinel-2 TR 76 213036 1 20194F11H9H Sentinel-2A Level-2A
ST 3 AU B R | R Mo I 8 X 80 T 2 20194F10H 12H Sentinel-2B Level-2A
%< 2 Sentinel-2 fE LB HRER
Table 2 Spectral bands for the Sentinel-2 sensors
SR e Sentinel-2A ‘ Sentinel-2B ‘ S A%/
UK /m HE MmO /am Y /am
BI TSR 4427 21 4423 21 60
B2 W 492.4 66 492.1 66 10
B3 5 559.8 36 559.0 36 10
B4 41 664.6 31 665.0 31 10
B5 K EaRy] 704.1 15 703.8 16 20
B6 LKz 740.5 15 739.1 15 20
B7 gk 782.8 20 779.7 20 20
BS bliRAR /) 832.8 106 833.0 106 10
B8a P LLA 864.7 21 864.0 22 20
B9 KRR 945.1 20 943.2 21 60
Bl0 kLIS 13735 31 1376.9 30 60
Bl11 FERI AR 1613.7 91 1610.4 94 20
B12 R 240 2202.4 175 2185.7 185 20
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FRFE . W 3 5 o ok B A5 A W ) B A AR AR R AR T AT AR, AR YR WF Y 1 #E K B Sentinel-2 LA 1Y
L2A G804 . L2A G #E L1C G804 ik aith 1, R A ESA $2 1k (%) Sen2cor 58 Y i 17 &b B AE 1 .
M 2018 4F 3 F JF IR, ESA & M7 In] 4> Bk P 42 {1 L2A 907 i, #?mm@uﬂ%iﬂéﬁo
L2A YR E A i B v, 25X L1C U8 AT KRR IE . =T/l . #IERE . Y55 —
RYIALFECT 0] BT R

T ENVI 5.3 32 B8 RAE S G%, R SNAP 3444 2 1152 A5 &1 42 BRI AR 19 7 3 1F
FTEREE, BHEREN10m, 25, WBH BEE 124 @D T EEIDIN-45 2 B0 R, 4
R IBOK TR A 2 2 ISR 1 /K AR B S 2
2 MEZaRERERERENEILSIIUE
2.1 ROEKREERIERE

FEIK T S 800 B T AR, AR EC S 7K BT 2 806 R % U0 0 SRR B, JLAE S A0 i i A A
T, IXRR ST AR IR ELAT B A TNORS Y, AR 98 5 Pearson A G ARATOR AR IS AR K a SR i
e R % U U B, Pearson AH ¢ R BUE —Fh PR AR ¢ R %%, il 3T Pearson A 5C 43 H7 AT LA HY
ANEIE Bk H P B A S e R a B R B A e R 55, vl E— 2B BIBR S A SC B . AT RE TR R
AL ST R B B . T KR B R R A T AT WO AT A AN B, HLA IR R
A DGR 2140 B 52 3238 0T DLyt FH DA R K AR B I 4 3R a BT se B2, IR, B2 iE R 4 Dl
ﬁﬁ&ﬂ4Aﬁﬂﬁ&ﬁ TAIEAE M, SRS R A N 99.9%(P < 0.001) ft i B 17 ik BE4H

HE— 25 3 AT 25 U B 21 B 1 S G 3 5 S 3R a ST VAR R A AH DG M

HHT, & Ak Be A& 07 =0 B B LU AE . BU B LU AE &&%ﬁ\zﬁﬁﬁmﬁ&ﬁﬂo
X} F Sentinel-2 B4 e Uik, WU BE HEAEX IS 28 I v B TR N ABURREY, PRIk, WU B LU (B A5
Tk B AR N2 —, HOMEE T B . MR H N A 550 22T Sentinel-2 LR K4k 5
V- FE K M LR F a TR IR A S T R A5 R, MR K a TR IE 5415 U B B5/B4. (1/B4-
1/B5)xB6. (1/B4-1/B5)xB7 #1 (1/B4-1/B5)xB8 I Pearson A 5¢ R4 K. Wk, MGRETEWKE 50
— BB 45 %X (normalized difference vegetation index, NDVI) S 2k ¢ &P, Fr AAME st £ B A 3R
PERY BB LU (B . =P BeB AL DL & NDVI i 28 5 4% 5 a o7 5 R 0 35 AH OC O U D Be o I 15 4
KA AR 2 B3k 30 KR B BT R 5 S SR R a VR B AR UEAT Pearson AH G A HT,
O3 HE BRI B L BRI B LA R NG B LA g UM DG R B R I 4R 3K a OB BE . AN 3 TR,

#*3 BEBEBREGRFEEHZR a RERENHEXM

Table 3 Correlation between reflectance of each band/band combination and chlorophyll-a mass concentration

BB B Pearsonffl JC R 5L P AL BB Pearsontfl ¢ 4L P AL
B2 -0.148 0.435 30 B8/B6 0.297 0.110 30
B3 -0.099 0.602 30 B8/B7 0.470 0.009 30
B4 0.233 0.216 30 B7/B6 -0.713 <0.001 30
B5 0.186 0.324 30 (1/B4-1/B5)xB6 -0.128 0.501 30
B6 0.811 <0.001 30 (1/B4-1/B5)xB7 -0.086 0.653 30
B7 0.724 <0.001 30 (1/B4-1/B5)xB8 -0.098 0.606 30
B8 0.788 <0.001 30 (1/B4-1/B5)xB8a -0.070 0.713 30
B8a 0.694 <0.001 30 (B6+B7)/(B8+B8a) -0.382 0.037 30

BS/B4 -0.009 0963 30 (B6+B8)/(B7+B8a) 0.821 <0.001 30
B8a/B6 0.081 0.669 30 (B8-B6)/(B8+B6) 0.363 0.048 30
B8a/B7 0.264 0.158 30 (B8-B7)/(B8+B7) 0.477 0.008 30
B8a/B8 -0.621 <0.001 30 (B8-B4)/(B8+B4) 0.489 0.006 30
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B6. B7/B6 fl (B6+B8)/(B7+B8a) [ i K 5 -4 & a Jii f Ik & 518X 0.001 /K19 2 5Pk, H A C R
K. WL, mZALEEE B6. B7/B6 Hl (B6+B8)/(B7+B8a) 1 Ay 4% 5 a Jo i e i 1 S 1 i B

T B UL B, FEFEAT Pearson AHOCHT T Z 0T, T BEXT AU B . U B2 A 4 U SRAE AT AR R
B DL K Sl -4 25 a Jo kv B BOHE #E 4T Shapiro-Wilk K636 . 78 25 41508 v (ke Br el ik B4l & 1%
FE SO 2B 24 41 (3% 3); SEUNMSR 2 a Bt iR A 1 4), 6 AR & EASS M, Hatds
HARFFEIES i o
2.2 BP HEMEERWILE

BP (back propagation) 4 £8 [ 45 J& — Ff#e 15 22 36 [0 (SR N 2R 1) Z 2T W 4%, fig s > FlAF
it K fR Y <y A B S B DG R, T T W S TR s R X R i 5 OC R B B O R P
BUCKTON %51 F1 SCHILLER %5 P4 1] Ff MERIS %#E 1 2 |2 BP 1 28 [0 4% B A0 J7 i 1T 48 % . 207
Y. BEYE 3RS, G g ARLSE 2] DU RO T 28K AT 20K S48, H
REREE T m TARAEANES . BPMAEMEA AEN . B3] B MEIEZ MG D)
AE, AEWEMH TEESEMELE WAL LR CAMRUIIEN, BA 1 DMREZEM 32 ML
A DL AT AR R . AP R R RA 1 M AJZ L 1A RSEM LN )2 3 )2
BP tH M 28 4540 . Horh, BREE R0y R8T e 3 Ml AP 8, AR AR A
X () FEATHRE .

M= Vm+n+a €8

K. MABREZEMEITNE; m Fon 5350 052 1 Z 2080 a1~ 10 B

MR Af i E o 83 AL, dal () A M EBUEDY 3 ~ 12 B9 E . 3 AR
Br. WRURB A . RO B (A R B SR ER a i R I 3 A G LR O R R R U B R i B
2H 4 B6. B7/B6 Fil (B6+B8)/(B7+B8a) 1 J #i &

I £ (14 i A BCHE (0 B 41 A 18 A 3K/ PIE-Basic *4 REETEMEITANHE R F RMSE
6.3 521, 15 2 AU R 0 S 0T 2 a TR VR Table4 R’and RMSE of. different numbers of
B A Sy i RO 30 218 B LAY S I 5 5 neurons in the hidden layer

18 23 4 R4S B BOHE 740, SR i feedforwardnet e RERH SRR
PR S ST PR 22 B 4% trainglm E R I 2k bR B, 3 0770 0.0045
XU TF ) 65 8 sigmoid iy 15 33 bR KL, 4R 1k BB 4 0.925 0.002 8
. purelin 14 i H1 U2 BRI 6 B 5 e no03
1000 7%, 2% 0.01, IZHFRH 13107, 6 0.335 0.0047
VERBHRUR 4 IR [7) i 3 22 5045 0RO ’ 037 00061
R AT IR Z NG, R E R 8 0.361 0.004 9
R K. ¥ 7 2 2 (root mean square error, 190 Z';:i z.zz::
RMSE) /MR 28 W 48 454, Bt B2 #2800 N 0:661 0:007 1
%Iiﬁﬁyg 4 (%:2 4)0 12 0.418 0.007 9

2.3 RAEEE KK

HR A4 7 BP # 25 R 26 I BE ML= A2 B0 2R AE AR 23 41, st 2 A FH 5 BP 28 19 46 A ] (0 45 iF
B2 B6. B7/B6 Fl (B6+B8)/(B7+B8a) M A #s, #r Z &tk MIEE R (X (2)).
C =0.031 0x; +0.001 6x, +0.033 4x; —0.030 2 )
K. CHhChl-aflimikE, mgL"; x A B6E; x, R E A B7/B6; x, {3 0% B Lt
{& (B6+B8)/(B7+B8a).
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KA ERB R, YW RIRZ (RMSE), 348 %Fi% 2 A 43 b (mean absolute percentage error,
MAPE)3 e PR PEN B AIHUR . MAPE W38 575 WX (3), 7 4546 50 B0 a xoh 2 Tl A5 184 1 4G 4 45 2 4l
5 PR,

s=L1y

m

Yi—Yi
Vi

x 100% 3

i=1
s 6 BT A RS S A A B R X DR 25 A M B P S m ARSI REAR BRI E i D RR AR
W4 R a SO0 VR B B SR s oM B AR A B I R a T VR B ) A 0 1
x5 REHEN2REREREER
Table 5  Error testing of two models using test data

SEIME/ RPEMARE  BPHIZRMYs  ZEmIARIEl  BPRRZE R4

AL

(mg-L™) A A AR/ HRE %
1 0.0140 0.007 0 0.013 1 49.82 6.36
2 0.006 5 0.008 3 0.0113 27.90 74.01
3 0.015 6 0.008 6 0.013 8 4472 11.66
4 0.0170 0.0120 0.014 7 29.33 13.73
5 0.021 8 0.0190 0.017 6 12.69 19.48
6 0.0110 0.009 2 0.012 6 16.63 14.81
7 0.015 4 0.013 2 0.0139 14.20 9.49

W LRk TR ) A 48 X 15 2% 1 43 L (MAPE) 427.90% , Y77 Hi%2%(RMSE)40.004 5, Bt
FERBUR)]0.788; BPHIZE ML T34 X 1R 2% H 43 EL(MAPE) 421.36%, #417HdiR2E(RMSE)40.002 8,
P ZBU(R) H0.925,

3 #ER5iTiE
3.1 EAEHIEAATE) AL

A AIF S B - S 22 a S5 G 3 5080 1) SR 42 I [A] 1 Sentinel-2 T2 AR BB () K, 2 FhECHE 1%
AR E] E ARSI AR E G RE . 10 A 9 H, M43 a i fm ik B SC s 5 10 A 12 H Sentinel-2 T
BEAEEE3d; 110 8H, MEgxR aliak B S 11 A 9 H Sentinel-2 TR 4 A ff 1 do
R e VR T 52 [ [ 580 v A KAV LR B R R B4 B 0 (NOAA National Centers for Environmental
Information) 1442 il sl (XG0l s L TR VT M, KRBT R L R R ab) 8, R IX
10 H9H—10H 10 H KK, 10H 11 HFE/KE R 0.508 mm, 10 H 12 H /K& K 0.254 mm,
109 H—10 A 12 H4d N KRFHRE R 2.16 ms™, HFPHEESRE AR 1.2°C; 11 A8 H—
11 A9 HXMHKE, AEHRER1.59ms", HFESREIE23C, o, RETERER
i 25 i K Ja) (National Aeronautics and Space Administration, NASA) #2148 S F43 71 95 K MERRA-2 44
Pien, 10 H9H—10H 12 H, KHELTHHIX H R I 500 B R AR A5 /NME 2931 4 5.92 h Al 4.85 h,
BAER RN 1.07h; 11 8 H—11H 9 H, HEAEEA 0.10 he Ft, B E] 1922 560 5 =
ARFEWARN, AL, BT AR MEIEER M VCE AR, HitstER a ik 2wz
KRG | B W . EIR TR FER F R, AT EE ST AL K BROK L R . ERILEERN T
BERY DAY /D PR B4 AS 8 A6 i B) b 58 42 DG JC T 77 A (9 i 4 R a o i vk B A SR 25, X T LA
— TRk DR T SO S ) A3 B D R T R U s i a2 1 S S A ) e [ DG R ) A
32 HEXSHER

B Y Shapiro-Wilk #5645 5 .78, B9, B5/B4, B7/B6. BSa/BS. (1/B4-1/B5)xB6. (1/B4-1/B5)x
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B7 WA M M (p>0.05), ULHILL L 6 HEIRAT & IES 00 o HAy 19 48U 0 06 B 28 XHE /N T
10 Ff L0 B2 48 XHE/INT 3, X SEE0HE A9 1F AR 50 B B R S S B8 (b 1) & o 1), 100 BH G 2
BHE B AT A IE A A0 . AR AW 5T G S0 i Sk 2 a JoT i R S AR 5 X N K BT R R A Y
Sentinel-2 5215 I it M A 5 20 Wl R, 7 AR AL i R A9 X 2 R a 0 R R R AEOER 1Y) I BE AR AL T
0.001 Y 2 F 7K, AR e B B . AUk BE VAR . OBUDE B FUAE oA 56 R B0 R A O BRI BE AL A
B6. B7/B6 Fll (B6+B8)/(B7+B8a)., Hiifi# 3, B5/B4. (1/B4-1/B5)xB6. (1/B4-1/B5)xB7 il (1/B4-1/B5)x
B8 54 & a BT Wk FE A G R BUR /N, 43520 -0.009, —0.128., —0.086. —0.098. X LI LA I %
BAAGEWRE a TR EAAESHCCRIJLFRAM KR, S A FEN W05 2
St TEEMAEZFES BT, RAHSMHSEER a AR R 25 (1Y) Sentinel-2 #2148, fERKZE, RHT
[FIRE R A Do A 7 ide, BRI, B S o 22 557 1T 68 1h S R F 5% IX I K AR S 2 R A 1 22 51 i 5152, 1
S U6 1T B TS RV 5% XK AR () [ A 6 2F R AR N R D 2 R E i 22 52, S8R — TR AL IR 11
BT B A K R S B BAEE 22 5. IbAh, NDVI 54K a i W E A A C R BN 0489, PIH M
0.006, VLA NDVI 50t4¢ % a it ik £ 7E 0.01 ZKF- 19 8 3 1
33 BPHEMKES Lk EITIRE

AW 5T 1 FH 22 50 S M Rl USRS 7Y D R W AR ADL A5 Pl 4R 1 OC 2R 1) BP B 28 0 28 A5 0 O a4 7 1A 7K
MR 2R a MR O ST . AR 2 PR (K B0 25 SRR B, BP #2245 45 R (1) MAPE A 21.36%,
INT AR B A 27.90%; RMSE 24 0.002 8, /N T2tk [a1 IH AL R 1Y 0.004 5. DA 2 Ff s 2 119 o o 2
VR KFE, AH5EHZudrkRIAEIAA) 3 4~ 3485 (B6. B7/B6 F1 (B6+B8)/(B7+B8a)) H fit i >k fit
BRI AR L (W% 3 a LRV ) 7 2510 78.8%, mAILT BP M & M1 8Y (R? = 0.925), X Ui B BP #1 4
DR 24 55 7R 7 FRUINA BE o v TR Il AR AR . X 58X K SRR BT SPOT 5 @ B AR T T 2 ou4itk
[l AR | BP A 252 [0 45 455 70 AR i) A 28 I 4 A5 A0, GV Yl B 74 B /K S 1) 4 Aok 0T 2 B8R A T e i
FIE A% 458 LT — 20, B0 BP il 22 N 25 15570 (%) T00ORS B de v o TRIRE, R AR SRR DL A G
WX, FH IKONOS 128 S8 G215 FK BT R AE B A 8 1 2 e Pk A A | BP pf 28 [ £ 55 7
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Mass concentration inversion for chlorophyll a in Erhai lake based on
Sentinel-2
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Abstract In order to dynamically monitor eutrophic pollutants in Erhai lake, the remote sensing technology
was used to invert the chlorophyll-a mass concentration, the core parameter reflecting eutrophication of water.
The inversion model suitable for the local season was established to conduct the macro monitoring of the mass
concentration of chlorophyll-a in water. Based on Sentinel-2 images and measured mass concentration data of
chlorophyll a in Erhai lake in autumn, the inversion bands were selected by parameter correlation analysis
method, then BP neural network model and multiple linear regression model were established. Seven sample
points were randomly selected to cross-verify the two models, and then the mass concentration of chlorophyll a
in Erhai lake was inverted. The results showed that a significant correlation occurred between Sentinel - 2 data
and the mass concentration of chlorophyll a (the absolute value of Pearson's product moment correlation
coefficient was higher than 0.7, P < 0.001), and the bands or band combinations with the largest correlation
coefficient in single band, single band ratio and dual band ratio were B6, B7 / B6 and (B6 + B8) / (B7 + BS8a),
respectively; the three-layer BP neural network model with four neuron nodes in hidden layer had the smallest
root mean square error and the largest determination coefficient, which were 0.002 8 and 0.925, respectively. On
October 12th and November 9th, 2019, the spatial distribution of mass concentration of chlorophyll a in the
northern part of Erhai lake was higher than that in the southern part. The mean absolute percentage error of BP
neural network model was 21.36%, the root mean square error was 0.002 8, and the coefficient of determination
was 0.925. The mean absolute percentage error of multiple linear regression model was 27.90%, the root mean
square error was 0.004 5, and the coefficient of determination was 0.788. In general, the inversion accuracy of
mass concentration of chlorophyll-a by BP neural network model was higher than that by multiple linear
regression model. The results of this study can provide a reference for relevant departments to dynamically
monitor water quality of Erhai lake and formulate water quality protection measures of Erhai lake.

Keywords chlorophyll inversion; Sentinel-2; Erhai lake; BP neural network
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