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Inversion of chlorophyll-a concentration in turbid water of Lake Taihu based on optimized
multi-spectral combination
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Abstract: Inversion of phytoplankton chlorophyll-a concentration of inland water body is hotspot and difficulty problem in
water quality remote sensing. This paper provides a method to resolve this problem. Basing on the characteristic spectral
analysis of chlorophyll-a, suspended matter, chromatic dissolved inorganic matter and pure water molecule in inland water
body, the three-band model was spectrally tuned in accord with optical properties of Lake Taihu to optimize spectral bands
combination for accurate chlorophyll-a concentration estimation. The remarkable linear relationship was established between
analytically measured chlorophyll-a concentration and the three-band model. Depended on the favorable theory basis of the
model developed, this method achieved good result with high determination coefficient 0.8358 and low root-mean-square
error (3.816 mg/m®), which was proved to be an useful tool to retrieval chlorophyll-a concentration in very turbid, hyper-eutrophic
inland waters.
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Fig.1 Spatial distribution of sampling point locations in Lake Taihu
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Fig.2 Remote sensing reflectance of Lake Taihu
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Fig.3 1/R¢70 vs.Chl.a concentration Fig.4 Reflectance in 780nm vs. Chl.a concentration



156 J. Lake Sci.(#1:a#+3), 2008, 20(2)

208 - 0.07
706 0.06 |
704y 0.05 | .
702 t
i . g 0041 L, e
& " . . ’ W Dov e
?&? 698 o ?mé 0.03} p
0% 1 - 0.02
694
02 1 0.01
ce \ , , , , , 0 . . . . . )
690 0 10 20 30 40 50 60 0 10 20 30 40 50 60
-2 a¥k FE (mg/m?) -2 2 a¥fk FE (mg/m?)
5 4R a WS 700nm BRSO s K6 MHERER a WS 700nm IS5 3R04(E K
AR UNIIESA
Fig.5 Chl.a concentration vs. the reflectance peak Fig.6 Chl.a concentration vs. the reflectance peak
near 700nm magnitude near 700nm
2 ERER

HRYFARAI A W FEATRIE, KRR R i ON B /K 5 1 -5 /K T A S o RS () e,
A AR AT Y622 R S80S 20 S B0 AR, 4 Wi i 15 388 vk v i P 8 JE S S5 RS 4R B
KR AR
kol B )
* 0 lah)+ ()]
Hrpe £ 82 RKBER IO K ARAREBUR R B 250 O=E,(07 )/Lu(O ), ARG T K LA B AT 4R R
5 ATHRSE R Z M P R, RRBOKAI S EL, ZANERER . R PHAA B . O8I0 Ff B ) i
AL KT —K A, FEdEae (K R A S S f s, f /O AT R 5L o SR K R A IR I 2R
B, KRR F 24K . R (ChD) . SEIFYI(TSM). GBI (CDOM)IREN. EI, o A4
H:
a=aytactarsmtacpom (@)
HH, ay, ao, arsm, acoom 7R EIK . R BETFY . E@%ﬁﬂ’]%ﬁﬂﬁc%iﬁﬁt HOTIERE W, A4
ag=arswtacpom KB AT R, TSR R M EE YIRS O R 5, W T2, K by, Al
EA:
by=by, w+by rsm (3)
K, by, byrsm 73 KA TR IE Y 5 W B 2R 5L
HFHEAY . MRS TSR OGS E i 2) 0 BB A ARSR AU, b T8 SOt E
e a8, IATE SR A HAEL G B 670nm BT A5 R RSO U B A, (A3 19 IS Bk dd b, Rl
BB 660nm< A, <690nm). Fl| 3 BS S RIAMBIECEE N, — A EEOCHRM 403 a I R AR
4 Q ag () +a,(A) +a,(A) + b, (4)
fod= b(4) @
KT KRB HIE N by 5 a,(4) B, NITA S E agy ADTTER, 5IAMSRE a 20D
B A, (1638 1 B B K AR b, I8 K I 660nm < 2, <690nm)!'®). i T8 (A4 5 ToHLE TR Y
HIW R B S BN R, T ELOGIE B RN, I ag(l)=ag(Ra), T aew (A)»ae (1) 3XFE,
TS RPN BB BE Ay Ay, TGRSR S R R 25

R - R o 2[4 a(@)} (5)
Bk (wq) b, (%)




JARALE: T F AR 04 s B B AAC LA BUR Rk KRR 4 a 157

1 FAE 650-750nm 3 BEE F N, R R EUR 280 by 280K, AT B by(4)) = by(L).
I, AT,

) R QA —alh) 0 aw(A) + ay ()~ ay (k) 6)
RrS (il) RI'S (ZZ) f, bb .f‘ bb
B T4k IR B H AL B ay(h) - ay () RELE. FIk, A=K
R ()~ Ry () o L anh) M

/b

RORE, BUEEST T PN RAAE D B 178 B g e S i G R alR IR Bz Il i U Feik =, i RsXm T
MR F AR R R, AN, A TR AN 0 . £ 558G mBUT ZEbAm, 51 R4
Wi Bt As R (25). FERDLBLRHE, M4t3Ra . BIFY 5 8 W B IBCGRBEREEE T0, Rlag(4s)=0,
ao(23)=0. LT, 47K e £ 5 T KRR, Bla(ls) = aw(ls), Ha(s)>>by(ls); G MU &
b i BT, AT RE i, I B BE R 730nm </, <800nm!'%), DML, %Ik B
Bl ) 1 B R S B AT R

L S b (8)
Rs(2) Qa+b, Qa,+b,
H T a(Zpby(ls), BEittayth, = ay, H EHA1E,
f b
R oo L—b 9
s(%) Qa,(L) ©
T LK TR R BN L, Ft, EUrTiE— e,
S
R oc=—p, 10
< (A3) 0 (10)

BN H(10)HTE, AR = AR B R B 3T R 5 R a I e Ay Rkt
[R) ()= R} () R (&) < ay, (11)
WA =BG B Hag, BHAGERERTHSRRE, B2KELEY R
HISZ IR /N, BRARK A S al IS R0 HOR B 56, BT 4 3L a iy ISR B3 S Lk i 5 8
AT € GHE S
ent (A)=C*d’ e (A) (12)
KA, a W) NEA A AR EEE a RILREG CMEE a WS o' (D IMTERE a BAARICGRER, BEK
TREARAR K. Bl 2 R BE A A ], B i R 0 — B gy 22 5018, e e it X, Fik
B4) IS A B B T L 2 KA o A W e S B A AR5 00 i ) B S SR A RN e M R . W SR A e
AHE, SEATTRESEULAE YDA g TR B M4 a A ARG, IOZARYE R B A A2
B AR B A7 B, DA/ 130 15 22 TR A R .
33 HBHEEMRNK
N T Aoy RIIRAENLE, RIAERA T, RS (A)-Ry ()] Ru(A:) S 4R K alfe BE A K
Pefcds. WBAAIR LR
DIRIERTSCHT, =P BERIRI A 0B 435, 670nm . 700nm-5750nm, FHoXJ R G E B4 )
660-690nm, 680-710nm-5720-780nm. [Hitt, A,'HikBEEFBII660-690nm(7E: TArgm BT S, B
FIRIEARIKED, Lo IR B9 R A,'=700nm . A3'=750nm, HEE[R. ' (4)=Ri ' (700)] R(750)5 43
FalkE MR EL RIETA SR, BARMHERECH0.827292(F 1), WAL B Jy664nm, FHIILTE TR —
HARACH B AT, 4,35 B 664nm.
2)2 2 °=664nm . L2 AYHE G B SH690-710nm, A;°=750nm, 7[R (664)-R ' (1,0)] Ru(750) 54t FKa
R AR SE R4, A R DG R 800,887 1335 17 (i B 688nm AT g T — A Ak st A, (1.
3)44,°=664nm, 1,°=688nm, A;° IBYETEEA720-780nm, 1R, (664)-R., ' (688)] R.(13) 51 Ealky
HIREDCZRER, WERIAs s A 728nm, RIS S —4ek A, 4, . Ay 4350 28664nm. 688nm5728nm.



158 J. Lake Sci.(#1:a#+3), 2008, 20(2)

R AL 4. A RHEREE
Tab.1 The optimum wavelength of 4,, 4, and 4,

Bt 4 (nm) 4, (nm) 4, (nm) BB (nm) ISP
WL 660-690 700 750 664 0.827292
664 680-710 750 688 0.887133
664 688 720-780 728 0.896139
BRI 660-685 688 728 666 0.899082
666 680-710 728 688 0.899082
666 688 720-780 725 0.901452
BB 660-670 688 725 666 0.901452
666 680-690 725 688 0.901452
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