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Construction of Semi-analytical Model for Inversing Total Suspended Matter in

Lake Taihu and Chaohu and Assessment of Its Applicability

LIU Zhong-hua, LI Yun-mei, TAN Jing, GUO Yu-long, ZHOU Li, LIU Ge

(Key Laboratory of Virtual Geographic Environment of Education Ministry, School of Geographic Science, Nanjing Normal University,
Nanjing 210046, China)

Abstract: Total suspended matter is an important water quality parameter. Firstly, a semi-analytical model for inversing concentration
of total suspended matter was constructed by simplifying the bio-optical model, using the in-situ data of Lake Taihu in spring and
autumn and that of Lake Chaohu in summer. And then, its applicability was validated by MERIS and HJ-1 HSI data. The results
showed that; (D The optical range for inversing total suspended matter in Lake Taihu and Chaohu was between 730 nm and 832 nm
except the oxygen absorption bands. @ According to MERIS data, bands centered at 754 nm and 779 nm were both suitable for
inversing total suspended matter in Lake Taihu whereas the band centered at 761 nm was not suitable due to the influence of oxygen
absorption. 3) According to MERIS data, the relative error of this model increased with the time difference after satellite transit time.
The relative errors of inversion results of this model were below 50% when the time difference was less than 3 hours, while they
increased to more than 50% when the time difference exceeded 3 hours. @) The seventeen bands of HJ-1 HSI data were all suitable for
inversing total suspended matter in Lake Chaohu and its result was better than that in Lake Taihu using MERIS data.

Key words : semi-analytical model; MERIS data; HJ-1 HSI data; total suspended matter; Lake Taihu; Lake Chaohu
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Table 3  Statistics of inversed and measured values of

TSM and their inversion errors

o SN AR/ me - L FHXT R 2/ %
/mg-L~! M_754  M_779  M_754 M_779
55 132.20 97.84  95.35  25.99 27.87
62 129.20 100.05  98.73 22.57 23.59
61 154. 67 123.69 122.82  20.03 20. 59
56 83.53 90.82  87.72 8.73 5.01
49 63. 60 87.87 83. 57 38.16 31.4
38 34.93 60.76  56.44  73.94 61.57
37 49.93 76.87  72.33  53.95 44.85
36 22. 80 48.51 42.68 112.76 87. 19

M 6 Fig 3 fha] LLE H, MERIS $04E 18 754
nm 1 779 nm 33X 2 AN B AR Y f j 25 5 5 0 R 2B
R SIS BV R B A G A A AE 1 1R
HLHEEZ T, 779 nm (M _779 ) 1 52 38 {E & AIG
T 754 nm BEAL(M_754) ) Sy 45 . DA Y i i
(B 5 52 2 ) A A X iR 220k, M_779 f5Hrp 8
AUER AL S I 3R 25 R 37. 76 % , 1M _754
TR ) i Y45 R U 22 T M_779 ARARY | S-S5 A X6
IRZEH 44.52% FHIL AT LA W £ X% MERIS #5811
5,779 nm S A K A R TR e 1 3 SR
FUE. 2 AR S 2 A R 25 R R
BT 36 5, B KA 22 43 A 112.76% F
87. 19% , 12 5 W2 24 K o Je o 114) o5 ()i FsF i) Ay
15:54) , [RIFLJ2 8 A [F] A0 o v BB TR vk
SR AIRE B, BB IR W B (LR 22,80 mg-L 7', %
SRS ST 22 B R A s R AT BB AT AT R A
DA% a5 R TF e B AR A1, T A BIF 5 v T A 2
[ 2 AT A IR AR P Ve J32 7 77 40 1) B T RS R A X
322 (i s Ik B ] E TR 0o 58 i 1) A s ]

FABRAE 5 h DAL 06 I K AR A O 27 R o 5 T i
B AR e rTREE 22t B 1 BOR i AR A, T 5 2%
1 B TR YR S S B 22 B0k, kS
7 T3 A e A5 T [ R X A 2R P 5 4 SR T 3 ) R
Wi, ASBIFTE oA 1 B TR e 35 I 1) ) ) 28 5
T J 4 SR B AR xR 22 Z TRl Y SG 2 , HEAE 2R gl 7
JioR.

1.0
o]
08 b ¥=0.002 Lx + 0.068 2
' R2=0.76
#4 0.6
oK
;”g 0.4
0.2
0 1 o 1 1 1 f 1
0 50 100 150 200 250 300 350

fif ] 2%/min

E7 BEIEFRHENNEESRERREREMRENXR
Fig. 7 Relationship between relative errors of model and

time difference after satellite transit time

LT Ha] U R i 3 45 2 A A X iR 2
FEAS 1 2 00 B B 5 T 3 35 ) 98 R T 32 4 44 o
Rk, 78 DA I BRI R IE B 3 h Pyl R i, A
RS 8 45 R B AR X 1R 25 TE 50% LA s a] 22 6
i 3 b, AR 2 A K # 50% LA L. AR 4E ik
S50 IEPREE TR S BERE [R] IE 67 3 h P AR
R S i S5 A TG, 25 R W, 2BREE DA 5
IfE) RS 3 h 1Y 3 AMFER(38 37 136 5 50) ) ,2
AR Y5 5 SR 11 3 2 R G5 2 M A5 31 K R 4R
=, M_754 #ERIER 2 [T Y 44. 52% 45 5 23.09% ,
M_779 BRI 22 RiTAY 37. 76% #2555 3 21. 69% , it
AL ,38 | 37 1 36 5w S A5 AR XHR 223K
(%) 3 25 R AT BRI AR R A B AS B (1152 25 | T2l
I ) R TR e BRI ) K R BUK IR OGAE R e
ZRE TR KA.

ZE E AT AT LAE 1 ASHE 5T P BT A Y M_754
BRI M_779 #E83435 H T F F MERIS 04 £ 47
TR B TR e P 18 B i, A HE 2 R M_779 AN
%) S THORE 2 T, RO SR T ML_779 S AL X 2008 45
11 H 20 H R WA 7K 44 B 77 W e 5 0 A7 e Ja g e
HAEL K 8 prx. M Al LIE H,2008 4F 11 H
20 H AR IAZK A B 77 W Tk R e v (L B B0 A AR R
TG R DX, X — DX R AR R
BEIK R AT 1T, AT ity Sk K i R TR R
I AR e A R 5 R Ve B TR, S B0% X



3006 U 33 %
BRTRIIRIER R SERYWER SR EE 23,2 TS mobi A i 5K R S5

OYATAEA TP 3K — DX R R TR T B A v R
S N2 XS T I, KGR, I S ORI T
FRYEVD BT (AT X IR i Pk A 5 5 T
SR TR e JEE AR XA AR 4y DX 2 B A 7 A 7K T
B AR LA S ORI AL AR A0 | 22 1L R o
W AR X I

31.5° z

BfiL: mg Lt

120.0° 120.5° E

8 2008 F£ 11 B 20 BX# BB ZFMREZASHRE
Fig. 8 Spatial distribution of TSM in Lake Taihu
on November 20, 2008

T e TR

W5 TR ERE RS —BETHTH®
BEWEIN ) A L B3 T ORGSR AN, WA =
Shy BT A5 ORI R 2 A 0400 s ORI 38 B ¥
0.45 ~0.95 wm, I T 115 PGSR, Rt
T HER <3 nm, FERPDEIE 3 HEFE N 5 nm, 25 8] 43
HER A 100 m, TN 4 d R ) 2%
OIS ES Hor P i, SR B i 2 T Bk
PR BRI SR . AR HIF S v B A R Y B —
SR OGS B B B H B 2009 4 6 H 13
H ,7£ 730 ~832 nm yu[Bl P, 745 —5 TR BEiE 4L
PEVEE T B83 ~B99 L 17 AN B, 43 5l 41 % AS [l i
W BCR 4 F BRI BB PR vk B E AT . X
S — 5 TR R OGS R AR T B A RO A
1052, 380 32 X 24 K b 1T SR A 0t 6 [R] ( 0R 5%, & B 32
SRR RN A R (11 .04) 5 AR O EET, HORE
32 5 S S SRR Ry TR AR e B LA, R
F L3 1 A 5 o0 B — 5 TR ik i AR
AT RARIE. 38 33 % 224 K S I E5 4 19 22, vl LA
A, MR 6 AN UEREFE S B T D5 1 R
JLE A A TUCHD , R, A5 R X 6 T
A RE SRR R TR0 E , LA RN 4 PR,

x4 FRKBEERBELEFYUREREESINEREST

Table 4  Statistics of errors between inversed and measured TSM of different models
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