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Remote sensing retrieval for chlorophyll-a concentration in seasonal turbid case Il water
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Abstract ; Chlorophyll-a( Chl. a) concentration is an important indicator of water quality evaluation, which is affected by the sea-
sonal changes of suspended matter concentration. How to weaken the spectral interferences of suspended matter is an important is-
sue in the retrieval of Chl. a concentrations with remote sensing in inland water. Based on six field surveys in 2011 —2013 in
Guishui River, the inversion ability of Chl. a concentrations with three-band model and support vector regression model were
evaluated, in which baseline correction and first order differential method were used to weaken the spectral noises. Reflectance of
750 nm was defined as a baseline, a connecting line of reflectance from 500 nm to 750 nm was defined as another baseline. Base-
line correction was defined as spectral reflectance minus baseline values. The validation was performed using data of samples in Ju-
ly 2013, the results demonstrated that SVR model was better than the three-band model in reversion of the Chl. a concentration in
seasonal turbid water. Band reflectance combinations after baseline correction screening as the input variables can improve the in-
version accuracy of the SVR estimation model. The determination coefficient was 0. 68 and the root mean square error was 3. 38
wg/L. Linear baseline correction can slightly improve the inversion accuracy of the three- band model.

Keywords : Water chlorophyll-a concentration; seasonal turbid case Il water; baseline correction; three-band model; support vec-

« EREBARIG R RITRI“8637 W H (2012AA12A308 ) | [E ¢ 7 AEFF 2= B 4 T H (41101404 ) | [ 58 FE Al 22 751 H
(2011A2001 ) F1db 5T T 2 R4 3% i 35 H (KM201110028013 ) B4 % Bh. 2013 — 12 — 16 Wk ;2014 — 02 — 28 I
R XA (1987 ~ ) , 55, B 58 4 5 E-mail : liuchaozhuqiu@ 163. com.



898 J. Lake Sci. (#:84%),2014,26(6)

tor machine; Guishui River

Chl. a JE7K 4E B2 T 2 4%, TR 2 T ok oK (8 S E 2802 —. Chl. a WREFJEFAFLRE
Fe A Wy (0 T B AR, 20 TG 0 PR W R0 1) £ ek R ) 2 7 0 T Il A 0L K R B B 3R A
TR, H I, Chl. a ¥ Rk B BTN i — DB SR

I SRR B AL R S5 R A2 2, e i B2 IR AR ) (0 25 B I 0k LA S 3 (A ) R A5 i), AR
)2 43 i =2 [ A7 78 52 2 R A VE FAALAL L 25 Chl. a e B8 S 305 SR AR K RO AR 1 18 BRI 22 B R TR AR X
T X 2R MR Chl. a VB2 2 38 ARORE BE TSR . WA 4% ol 2B S AL SRR A 0 A P, 0 A M 5 e A4 K B R
JEME B Chl a ¥RFE 2 [A] 1906 R A Chl. a ¥R BE R0 G HE. BFFE 2 . T 280Kk AA K AL 43 22 ] i 562
SN ATV, Chl. a AOFE7ERTHR IR TR I e BE BB SR SL 10, B T7 W) M AEAE 2 X B Chl. a
= BRI Dl B A R IR0 A B SR 5 B R R R R T B A, Chhl. a ik B8 X0 2 55 3R ) W 5 A DR 538 , 214 8
SRR YR B B — 5 KO (10 mg/L) |, RSHERERS Chl. a ¥ (0 ~30 mg/L) A8 58 42k 22 . [l
HhepF AR Chl. a YR J8E T8 IS OS2 )5 TR T R WIS K DR 45 R i T I 53 R R AIE 1 9 B 4
70 1 M A A S Y R BR YT 1T Chl. a W B R 3N 3R A3 B IR0 RS i . e B b i = ke Bevk
SEWIRNHE Y Chl. a YR R 7 2, 3 T AR MDA R 1) = I BEHR 45 5 K AR By WSO RIS 16 5, g
Pl 1 55 945 €2y N A €0 2 0 0 PO S ), A IRV D B AR ) P Bt K A Chl. a v 82 i s 1o T o 7 A
R HORS B L A RIS R R R BT 2 —. Gitelson 25 F AT BT K JZE 3T 1 RIVA v 2K sk A
KA BR85S TR IG5 | B B R RS R B 5 ) oS4 1 B30 8 37 = I B MR 7 S AU ] 22
PR BT, A MERIS 58 X = 3 BEBIALEA T I E , 25 50 4 B, Chl. a ¥ BEREDLE 5 S (8 58 g AR G
B Chl. a S BR ELA — AT PR AV ok A S A v B A ST A D B A o PR
T = BRI R RIS T ORI 2004 4E 10 H 2007 4E 6 2008 4 10 H 5 2010 4 4 H K
IR S 25 T K, A T T i Tk B K AR Chl. a9 J8F F) 0B SRV 0 S0 . P Sz BB R0 A = iz B0, -
FIHI 2009 4 10 7 SIS AR IEAT T80 ™, 45 F 200 75 = I B IRl L 51 A5 Y Ik B: 720 ~ 780
nm , FEH S AF 00 2 ORI 7E 55 — I Be 5 4 DU BEA WA Z B I 1) R R ORI A 9 (B A R, DU i B R
AR 2k 56 2R L = I B R (BB AR R S M R IR, 5 R AR SR Y S
TE RV 5 | A 72 8 A R S 25 G BB ) TR B v, 1L 450 ~ 750 nm 22 [ f S 36 256 B 4k SR Bk, 1 55
LR YRV KA 1 TR, 7 B L (EDRE 6 R = g B AN TR, X L 43 W R 8 A 1E 15 A28 94 00 iE
RS RE , 205 SR e W Sk 15 IE RERS 1 S5 85 17 VR VD X Chl. a pOGIE STk

P B HOAR = I BE O R0 = 0 BT IR — B R RS T Chl. a YRS (0 RCORS B, (T A 7820 F
FEI S 5 ' % 04 22 e BERRAE , 22008 T AT O 9 B P JFG A ' 3 D BEAR 2R 9 Chl. a £ B 3B BB 4% I BOGIE
=B 5 Chl a YREE 2 [ 0 & AR MEm i) 56 2 T T WA T P22 2% | S0 1) WL JE LR M 51 07 1 e %
ARAF MR e —F 5 2R A A LU AT I B (L = D B T AR A T e 42 ) 4% TR 4 S Rk £
IOESE R W], N T 22 9 2R RS 5 Jo 5, 50l & 0T T A S A 38 T 5 W 2 % Chl a vk .
Sun 25 FH 324 DL UL (SVR) A0S0 5 6 38 Kol Xk K W1 Chl. a ¥R BE HEAT T 055, 1 G20 D B
SIFT A AR AR R A = W BE SRS KBTIV ki A i 57 SVR BEHIFEHEAT Chl. a YRS (A6 55, 45
SRFEW] SVR AR A TIDRS B0 T S50 g2 v [l L Bazi 5 DR T-REO L3 05 Al SVR 5 RT3
F MERIS 7l SeaBAM % 175 27K A Chl. a e AOAEHE, 45 R WIS 500 AL TT LI 5 SVR F IS 2, [
it , 5B UINZRREAS /NG SVR AR HSE 4 S ™. Camps-Valls 25 56 T 9 18 8B AR 800 1 HH S 45 1
TR IL 28 I 4 UL (4 7 W) SRR SR U T KA Chl a e JBE A 400, %2 3 SVR MERURS 3 B v L (R 22 /8
T HE N GREAAG BRI IE B R SVR B 1R & i s v

BT R B T K B 3 K32 — , Wil /K T 7K & Chl. a B 1] 45 S W X KAR 19 61 85 R b e . 32
I IR A i 28 XU PR S, SHLK A LA 0 S ) 284 P Y e A . AR 583 4 27 W K T S () 7 433 114 52
TR S B O E | SoF 28 ST AT A B R B R R AT, S B LR A IE AT A = I B Chl. a ff B4
LI R IS B S Chl. a YR JBE AR A% TF 57 5 o FE 30 = S BERS 0T SVR 5580 f) £t B 45 5, TR B Je



XA R TR LACE B R 1T R Rk et 2 & a REE BAIE 899

JZ Chl. a Ve B2 A 5 R AL
1 HIRAM RS E

1.1 KR

Wk 2K 18. 5 km, BRI 1073. 6 km® , ZAEPIERTHN 1,18 x 10" m’ Al KR 0.3 m/s.
WFFE DA WKl T T BE, M BE A B AN 1 o, T 2011 4E 9 4 25 H 2012 45 4 9 H 2012 47 A 11
H 2012 49 A 29 H 2013 4£ 6 A 2 H 2013 457 H 16 HAED/KIAH#EAT 6 YCEFAPSCE, JLARAG 102 A
SRS e R P 1 ARER 2013 45 7 JT 16 HAEA sl iy B AL B, AT H DT R R 2 1 5 HC AR
L G (A 2 FH G [ ASD 24 R A 7 B Field Spec 3 # HABFAM DG 4R HT Y, BEAE 78 350 ~ 1000 nm
PTG N ESEN i, SEIE 20 HE 0 3 nm, RAEEI RN 1. 4 nm, SEEFRTHLZ A1 08 25°. DGS9 18] 2 45
K10:00— 1400, 18] K23 B WITC 25, K THT-F-#. 0 4k IR Ay 7 e K B 20 52 S5 RO AR 91 52 X Dl 3 B B8R
SN ORI U] 2 B R AR A 2 R 0 i SRR AR A I i 2 PR K A SRR R 1 0 i
TR A 10 2060 ROETE (R B I K B , R A G O EAR  REA AT R R T B , IR e 1 %
PEsea o AR R TR GPS X AEAS ji 17 5E (32, ] Hydrolab DS Sx AR BTAX [A] 2R 4 Chl. a ¥R FE,
FROCR ARG Z TSR AT AR, Chl. a WRBEEIRN 3.90 ~37.26 pe/L. 7 H#RIMEAS S BK A 77 1
B, KO TGN i HE 5 Chl. a AR, R0k AR A USRI 97 A REA AL, T H el A
X AL S

115°48'30" 115°49'30" 115°50'30"

40°26'30"

40°26'0"

40°25'30"

40°0'

40°25'0"

H-40°24'30"

L

115°30' 116°0' 116°30' 117°0'

P 1A X B

Fig. 1 Location of study area
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Tab. 1 Three bands and correlation coefficients of three-band values and chlorophyll-a concentrations
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Fig. 3 Three-band models using seven data

processing methods
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Fig. 4 Trend charts of measured Chl. a concentrations and retrieved Chl. a concentrations
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